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WITH SELF-LUBRICATING BEARINCS 


The Bearings of the Hoist have GRAPHITE BRONZE 
BUSHINCS. They are self-lubricating, they require 
no oil, and will run indefinitely without cutting. 


These hoists will raise a load of two tons toa height of one 
foot with a pull of 125 lbs. while overhauling only 39% feet of 
hand chain. 


There is the least possible friction loss, the efficien- 
cy averaging nearly 80 per cent., therefore they can be 
geared to a higher speed than any other hoist with no greater 
hand wheel pull. 
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When there is no load the hand wheel may be spun in either 
direction. 


When the hand chain is released the Automatic Brake im- 
mediately locks the block so that the load is safely held at any 
point. It may be readily lowered, however, by a reverse pull 
on the hand chain. 
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WE WILL ACCEPT FIRST ORDERS SUBIECT TO APPROVAL 





AFTER TEN DAYS TRIAI 











Send for Catalog Illustrating 


1% Tons to 16 Tons Full Line of Hoists and Trolleys 


Made as Above. % and 1 and Two Speeds 
Ton Sizes Made with Single Manufactured by 


20 Tons 
Having Two Hand Wheels 


Load Chains 


The 
Chisholm & Moore 


Mig. Co. 


Cleveland, Ohio, U. S. A. 











OBERMAYER’S 


hine Snap Flask 


Made of 1-in. kiln dried Cherry, grooved, machine-locked corners, bound top 
and bottom with iron bands securely screwed to the flask, solid corners 
welded, a perfectly rigid flask is secured. The corner plates are of extra heavy 
malleable iron. Hinges are also malleable with bearings the entire length of 
the flask. The bearings are machined; and the hollow “V” shaped pin and 
guides insure close contact and permit the sand to drop between the pin and 
flask. The snap used on this flask is simple, strong and efficient, and made 
either in the hook or lever type. 


SPECIAL NOTICE! 


We manufacture all kinds of Iron and Wood Flasks 
for all purposes. Let us have your specifications. 
We are quite positive we can save you money. 











[he S. Obermayer Co. 


CHICAGO PITTSBURG 


Canadian Agents: The Dominion Foundry Supply Co., Toronto and Montreal. 


OFFICES AND REPRESENTATIVES: 


Milwaukee, 696 Prospect Ave. Cleveland, 6305 Euclid Ave. Denver, 305 Appel Bldg. @ 620 19th 8 
Troy, Campbell’s Highway Q@ Thomas St. Brooklyn, 276 78th St. Kansas City, Massachusetts Bldg. 
St. Louis, 1604 N. Broadway Toronto and Montreal, Canada. San Francisco, 208 First St. 
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MOLDING MACHINES FOR LARGE WORK 


Whole No. 194 


Use of jarring machines at the plant of the Filer & Stowell 


Co., for molding engine and woodworking machinery castings 


TENDENCY of de- 
molding 
the 
and heavier tools for molding 


of the 


recent 
machine 


practice is toward use of 


patterns now made on 


vor. Several machines have been 


for making molds weighing 10,- 


pounds, and the limit has not yet 


reached. The use of machines 
mall work has effected untold 
mies, but on large floor work 


aving of labor is proportionately 


machines are being de- 
| and built for making truck and 


eal” | 


body bolsters, ingot molds, locomo- 


tive and stationary engine cylinders, 


engine frames, ete. 
Battery of Jarring Machines. 


The Filer & Stowell Co., 
manufacturer 


Milwaukee, 


of engines and wood- 
working machinery, has 


of 


successfully 
its large 
the 
thereby been increased from 300 to 400 
per the 
employed the 

been greatly reduced. 


mounted many patterns 


on machines, and output has 


cent, while number of men 


on various jobs has 


Floor jobs that 


are now machine molded in the found- 
ry of this concern include large cyl- 


inders, elbows, cylinder heads, pipe 
While a large number of 
this 


on 


fittings, etc. 
machines 
the 
machines built by the 


are operated in shop, 


large work is made jarring 


Herman Pneu- 
matic Machine Co., Zelienople, Pa. The 
table plates of two of these machines 
36 x 50 the other 
two can take in flasks 24 x 30 inches 
38 


are inches, while 


35. inches, respectively. 
the 


machines is 


and 
The 


ders of 


lifting capacity of 


the 


cylin- 


large 





Fic. 1—Batrery oF Four JARRING MOLDING MACHINES IN THE Fo-Npry OF THE FILER & STOWELL Co., MILWAUKEE 
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Fic. 2—Core HALF or Piston Moip REApy For JAR RAMMING 


2,500 pounds at 60 pounds air pressure, 
and 3,200 pounds at 80 


pressure, while the smaller 


pounds air 
machines 


can handle flasks weighing from 800 
to 2,900 pounds. In Fig. 1 is shown 
this battery of machines, which is 


operated by handymen. 


Piston Head Mold. 


In Fig. 2 is shown the cope half 
of a piston head mold finished up to 
the point of jarring. It will be seen 


that the sand is heaped well above the 
flask that 
are visible. Up to this point the mold- 
ing operation is similar to hand work 
on the Sand is first riddled 


pattern, the gaggers are set 


and none of the gaggers 


floor. 
over the 
under the 
cross pieces of the flask by hand. The 
balance of the 


and the sand is packed 
shoveled 
The 
same mold is shown in Fig. 3 after the 
jarring operation. This lasted about 30 


seconds. 


sand is then 


in freely and heaped as shown. 


The packing of the sand and 


the extent to which its volume was 


reduced is shown by the projecting 


tops of also be 


the gaggers. It will 
that 
en from the 

The cope 


of a piston head, the molding opera- 


shak- 
table. 
pattern of the 


sand 
flask on to the 
and 


g 
seen very little was 


mold 


tions of which were shown in Figs. 2 
and 3, is illustrated in Fig. 4. It 


that the 
mounted on a board, 


will be noted pattern is 
Operating stead- 
ily both cope and drag halves of this 
piston head mold can be completed 
in from 10 to 12 minutes. The cepe re- 
than the drag 


because of the extra tamping by hand 


quires more attention 


and the setting of gaggers. When 
making the drag half of the mold, the 
sand is merely shoveled into the flask 
and ramming is completed by the jar- 
ring operation. No vent wires are 
used on these molds, nor are any con- 
sidered necessary when the molds are 
this 


jarred in way. 


Large Cylinder Mold. 


The cope and drag of an 11-inch 
cylinder, which weighs 550 pounds fin- 
ished, is shown in Fig. 5. The mold 


with the cores in place is shown at 





the top of the illustration, Fi 
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These molds are made on the la: 


machine used by this concern and 


operator produce from 6 
Heretofore one molder 
duced two on the floor and this 
considered a big day’s work. . The 
half mold of a 
cylinder head of a 12-inch x 20 
twin Filer & Stowell engine are s| 
in Fig. 6. These molds are mad 
jarring machines and require pz: 
after they 
been removed to the floor. 


can 
daily. 


tern and drag 


cally no retouching 


Suction Pipe Mold. 


The drag flask for a 6-inch su 
pipe mold, 4 feet long, is 
Fig. 6. The table of the machi: 
which the flask is mounted is 50 
and the flask is 
larger than the platen. A sand 
is placed on top of the flask to 
the extra sand required after it 
become packed around the patte: 
the flask. 


shown after jarring 


show 


inches som 


In Fig. 8 the same mi 
with the 

frame removed, and it will be s: 
what extent the sand has been p 
by the jarring operation. 


Sand Frame. 

In this instance, the height « 
sand has been reduced about 4 i: 
uniformly over the area of the 
Three men are employed in pt 
ing this mold, all of them hand 
about the shop. The mold was 
complete in six minutes, including 
placing of the pattern and flask 
the machine, the shoveling of the 





Fic. 3—Piston Moip AFTER THE JARRING OPERATION 
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the flask, the jarring, and the 


it 

ii ng off of the flask on to the floor. 
T drag mold completed is shown in 
Fi. 9. This mold does not require 


yer ing, as the ramming is so uniform 
th: it permits of a uniform diffusion 


of he gases. As compared with cast- 


ine. made on the floor, the machine 
male product required less cleaning, 
th is almost an entire absence of 

and the castings, with few excep- 
tions, are all of a uniform thickness. 
Furthermore, the records show that 
th is a considerable saving in the 


amount of iron required in the foundry. 


Roll-Over and Pattern Drawing Ar- 
rangement. 


hile the machines shown in the 
accompanying illustrations are only 
used for ramming the molds and the 
flasks are lifted off either by hand or 
overhead cranes, two lifting cylinders 
are provided for each, which have a 


two-fold action. The mold can either 
be lifted away from the pattern, or 
the mold and pattern can be raised 
fr the table of the machine, then 
rolled over. in the trunnions at the 
h of the lifting pistons, and. the 
patterns drawn upward from the mold 


yy the ordinary method of hand 


molding. Stripping plates can _ like- 
wise be used to advantage on these 


jarring machines. 
Dundee Brass Mfg. Co., Dundee, 
is having plans prepared for a 
tory foundry, 40 x 200 feet. The 
ing will be of concrete construction. 
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Fic. 4—Mo.p AND PATTERN OF THE Cope HALF oF A PISTON HEAD 


POROUS BRASS CASTING. 
Question:—-| am having considerable 
trouble in obtaining sound castings for 
large connecting rod ends. The castings 
Will you kindly advise us 
what causes this difficulty? 

Answer :—My 


are porous. 


experience with such 
troubles has taught me, that they gener- 
ally originate in the furnace through tn- 
skilled or careless melting. Porous cast- 
ings can be very easily produced at the 
will of the melter, all that is necessary 
being to charge the crucible with brass or 





Gc. 5—Core AND Drac oF AN 11-INCH CYLINDER MADE ON A JARRING MACHINE 





copper, which is allowed to wilt and melt 
down, and become hot, before other metal 
is charged, the process being repeated un- 
til the pot is filled. 

Melted under such conditions, brass 
has every opportunity to oxidize and ab- 
sorb gases, which are held in suspensioa 
in the liquid metal and are carried into 
the mold, becoming a part of the casting, 
and, being squeezed from the center to 
the circumference of the same by the 
pressure of solidification, lodge beneath 
the skin, causing the porous or sponge- 
like appearance. 

The reason this sponginess does not ap 
pear on the face of the casting, is be- 
cause when it is poured, the metal that 
comes in contact with the cold walls of 
the mold is chilled, forming a skin of 
solid metal through which the gases can- 
not penetrate. 

The casting, therefore, appears normal, 
and more or less machine work is done 
upon it before its defects become visible. 
It will be seen, therefore, how important 
an operation is the melting of brass and 
copper. 

In my opinion it is the most important 
part of the operation of a brass foundry. 
To prevent porosity is just as simple a 
matter as to cause it. It must be car- 
ried in mind that the enemies of the 
founder which rob him of his profits are 
oxygen and the various prodzcts of com- 
bustion, which produce changes in the 
metal, and from which it must be pro- 
tected when in a_ heated condition. 
Therefore, when melted, its surface must 
be at all times covered, and one of the 
best materials for this purpose is glass. 
A small quantity should be placed in the 
bottom of the crucible before charging. 
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Fic. 6—PATTERN AND DRAG Mo.p oF A LARGE CYLINDER HEAD 


This melts and forms a slag which floats 
on the metal, covering the same. 

The greatest damage, however, is done 
during the progress of the melt, when the 
pot is filling up. When charged with 
pieces of brass, this brass is exposed to 
the atmosphere, and as it becomes hot, is 
oxidized and if allowed to melt without 
attention, it preserves its form for a long 
time after it is melted and the center has 
run out. 

This form is but the ghost of the orig- 
inal piece of brass, it is the oxidized shell, 
a slight touch of the stirring iron and it 
vanishes and is dissolved in the melted 
metal. 

Look out for these ghosts, for they 
steal your profits. The preventives are 
energy and charcoal. Energy is necessary 
because the metal must be poked down 
when sufficiently heated, pushed under the 
protecting cover of glass. 

Charcoal is a most energetic reducing 
agent and should never be dispensed with 
when melting copper or its alloys. Waste 
Pieces of wood, tanbark, sawdust, or any- 
thing that will burn to charcoal can be 
used in its place, and something of the 
kind is absolutely necessary in melting 
brass. 

Another good thing is common salt, but 
care should be exercised in its use, net 
that it is possible to injure the metal by 
using too much, but because its fumes are 
so acrid and irritating and so persistent, 
that if too much is used, these fumes are 
given off when pouring the metal, causing 
much discomfort and suffering to the 
men who are obliged to inhale them. 
Therefore, use the salt in moderation, say 
one ounce to the pot of metal, and if 
found too much decrease it, and if there 





are no fumes when pouring, try a I'ttle 
more the next heat. You will thus find 
out the exact quantity to use with each 
heat, the idea being for the salt fumes 
to be given off during process of melting, 
creating a neutral atmosphere about the 
heated metal, the fumes being exhausted 
by the time the metal is ready for removal 
from the furnace. 

To sum up, use charcoal, salt and glass 
and see the metal receives proper atten- 
tion when melting. The sample of brass 
submitted is of poor quality; it runs high 


October, 1908 


in lead, and contains iron. The additic, 
of four ounces manganese-copper to 1(') 
pounds of metal would improve it, an( 
above all do not pour too hot. K. K. 


MALLEABLE CASTINGS IMPER. 
FECTLY ANNEALED. 


By RicHARD MOLDENKE 


A correspondent has sent us a cas 
ing which shows up a fair anneal on 
one side and nearly white (annealed) 
on the other. The structure appears 
very open, even if-the annealing seems 
to have been accomplished all right 
on one side. The composition not 
being given, the fracture indicates a 
fairly high silicon for a casting which 
is l-inch thick. The metal would 
have done better for light work. The 
consequence of such a structure is 
that, when annealed, the oxidizing in- 
fluence, instead of being confined to 
the skin, penetrates sufficiently to 
weaken the entire piece, though not 
enough to make it appear white if 
broken very slowly and giving the 
crystals a chance to tear apart in a 
natural way. However, if the picce 
is given a sharp blow it will break 
and will show a bright gray fracture 
and will have the appearance of be 
ing improperly annealed. As a mat- 
ter of fact it is over-annealed in a 
way, inasmuch as less time in the 
anneal might have resulted in a bet- 
ter casting. 


Very often a foundry will have a 
long run of this kind of work and it 








Fic. 7—LArGE FLASK WITH SAND FRAME 





IN PosITION BEFORE RAMMING 
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is very trying. The test plugs will 
break short without any great bend- 
effect, and the inspector will 
be puzzled whether to let the section 
pass or to reject it. The iron is not 
up to the standard in strength and 
proper remedy for the same is a 
problem. My own experience has al- 
ways brought it home to the melting. 
The heats may be kept in too long 
from furnace difficulties or from inat- 
tention on the part of the melter to 
his business. It is advisable to time 
the heats to see if they are running 
longer than normal. Unless the 
melter uses his muscle and gets his 
bath liquid very quickly, the agglom- 
eration of pigs form a sticky mass 
which cannot be worked piece by 
piece into the bath, but will have to 
melt down as a whole and as a re- 
sult at least one-half hour will be 
added to the heat. This increases the 
chance for oxidation and results in 
the weakening of the iron, which, in 
turn, is accentuated in the anneal. 
In this instance I would say that 
no malleable casting l-inch thick can 
be cast successfully from every stand- 
point without the addition of consid- 
erable steel to the bath or the reduc- 
tion of the silicon to a very low point, 
or the application of chills. Other- 
wise it will surely be open in struc- 
ture and weak. It is necessary to get 
the iron in the hard so close that 
annealing will not injure it. As a 
matter of fact there is a tendency at 
all times to run the silicon too high 
on account of the fact that getting the 





Fic. 9—Suction 
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Fic. 8—Motp SHowN IN Fic. 7 AFTER JARRING. 





THe SAND FRAME HAs BEEN 


REMOVED 


another ele- 
ment of danger. Still the lower ranges 
always give stronger castings. I have 
invariably found that iron similar to 
the sample in question is always pro- 
duced where the tactics of the steel 
melter are allowed to prevail in the 
malleable foundry. The malleable heat 
should be vigorous, intensely 
hot there should be chance for 
as little chemical action, or refining, 
as possible. The reduction of 


lower ranges introduces 


short, 
and 


carbon 








Pipe Motp MADE ON A JARRING MOLDING MACHINE 


aimed at by refining can far better be 
brought about by the addition of steel 
scrap and the danger of oxidation 
by long heats can thereby be avoided 





TRIGONOMETRIC SLIDE RULE. 

M. J. Eichhorn, electrical engineer, 
5759 Aberdeen street, Chicago, has de- 
vised a trigonometric slide rule which 
is not intended to supplant the well 
known forms of the Mannheim rules, 
but is, on the contrary, intended to 
supplement them. The saving in time as 
compared with the present 
which can be effected 
rule is one of its 


methods 
with the new 
most important 
features, and this is accomplished by 
the introduction of novel graduations, 
which embody 
and 


the 
thereby 


calcula- 
the 
looking up 


required 
relieve 
remembering or 


tions, user 
from 


cumbersome formulae and _ tables, 


while permitting a direct reading of 
the result. 


DUTY ON MALLEABLE CAST- 
INGS. 


The board of United States general ap- 
praisers held, in protests of W. A. Fleet- 
ham, Detroit, that malleable castings 
dutiable at 0.9 cent per pound 
under paragraph 149 of the tariff and not 
at 45 per cent, the rate assessed, under 
paragraph 193. The board found from 
examination of the official samples that 
the articles were iron castings upon 
which no labor nor manufacture had been 


bestowed subsequent to the casting pro- 
cess. 


were 
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GAGING METAL IN STEEL LADLES 


Table which gives the weight of steel in ladles 


at varying depths --- Constructing the table 


VING to the great difficulty ex- 
erienced in gaging accurately the 


mount of metal contained in a 
ladle, the writer recently compiled a 
giving the weight of metal at 
varying depths, for, the different 
he used. This table has been 
in ly use in several foundries and 
has proven very valuable. Realizing 
that many steel founders, especially 
th using different compositions of 


would welcome any data enabl- 
gage a very short 

the weight of steel in their ladles, 
the writer decided to compile the ac- 


ing em to in 


It gives 
from 20 
at the 
for every 


ying elaborate tables. 
ladles 
diameter 


pacity of steel 
inches 
the 

the 


diameter being 1% inches to the foot. 


tO Jd 


inside lining, 


n depth, assumed rise in 


Constructing the Table. 
Envineering books give the weight 
pA as 490 
The specific gravity of steel 
little the 
with the percentage of car- 


ubic foot of cold steel 


with composition, 
ect lly 
igh carbon steel being lighter 

iw carbon, but 490 pounds to 
foot may be taken as an 
with a sufficient degree of ac- 

One cubic inch of cold steel 

ently weighs 490 + 1,728 = .283 

pour This 283 


20e 
use 


bic 


co-efficient is the 
weight 


in pounds of our castings by multiply- 


for figuring’ the 

ing it by the volume of the casting in 
nches. 

he present case have to 

ith molten steel instead of cold 

nd metal 


in cooling or expands by heat- 


we 


we know every 


Ing Therefore we must expect a 
inch of molten steel to weigh 
n a cubic inch of cold steel, 


he molecules are in an expanded 
in. This expansion is the most 
int factor 
into 


which has to be 


consideration. The rise in 
a metal heated 
to 

the 


of from a cer- 


mperature another tempera- 


is given by following for- 


Vt=Vt. x C, x (T-t) 
ich Vt and t are the initial vol- 





and T 


and 


the 
Cs 


ume and 
final 


the co-efficient of cubical expansion. 


temperature, Vt 


volume and temperature, 

Assuming the initial or normal tem- 
perature to be 70 degrees Fahr., and 
the final temperature, or that of the 
steel inthe ladle to be 2,970 Fahr., the 
rise in temperature (T-t) will be 2,900 
Fahr. 

The co-efficient of lineal expansion of 
C = .00000636. This 
the expansion of one unit in length 
of 10 de- 


co-efficient 


cast steel is is 


for a rise in temperature 


To 


of cubical expansion, or expansion of 


grees Fahr. find the 
volume, we will suppose a cube of di- 
mension 1, and will call its co-efficient 
lineal Then for a 
of 1 the di- 
mension is 1 + C, and the volume is 
(1 + C)* 

(1 + C)* = 1° + (3x (3x1 
* Cy) &. and C 
are very small and the two last quan- 


of expansion C, 


rise degree Fahr., new 


Pec) 
C being small, C’ 


tities can be disregarded. 
We get (1 + C)*=—1* + 
Cy=S=i+ 3 Cc 


the rise 


(3-227 
Then 3 C represents 
in volume or the co-efficient 
of cubical expansion, which is practi- 
cally three times the lineal expansion, 


or 


Cs 00000636 x 3 
Considering the initial volume to be 


— 00001908 


1 cubic inch and _ substituting the 


values in the above formula, we have 
Vt = 1 x .00001908 x 2900 = .055 


The new volume is then 1.055. The 
weight remained evidently the same, 
therefore the weight of 1 cubic inch 
of molten steel is 

.283 + 1,055 = .268 pounds. 


Volume of a Ladle. 


The ladle, assuming the shape of a 


frustrum of a cone to find its vol- 


ume, we must add together the areas 


of the two bases and a mean propor- 


tional between them, and multiply 


the sum by one-third of the altitude: 


eC 


Volume = 1/3 af —— + 


4 


Or, 
Volume = .2618 a (C? + C? + bc) 


In these formulas a is the altitude, b 


BY JOSEPH BRETAUD 


and c the diameters of the two bases. 

Suppose we want the volume of a 
ladle 32 inches in diameter at the bot- 
tom, and 36 inches deep. Assuming 
the rise in diameter to be 1% inches 
to the foot, for 36 inches it is 4% 


inches. Thenthetop diameter is 36% 


inches. 
Volume = .2618 x 36 [ (32? + 36.5? + 
(32 x 36.5) ] 
= .2618 x 36 x 3524.25 
= 33215 cubic inches. 
Multiplying by .268 we get 8,901 


pounds, as the weight of molten metal. 

However, in order to construct the 
table not 
found it advisable to use this method 


accompanying we have 


for would 

hard 
We figured instead the average 
the ladle, this 
case is 3414 inches, and multiplied the 


figuring the volume as it 


have taken several weeks of 


work. 
diameter of which in 
area of this circle by the height, giv- 
ing: 

Volume = 921.32 x 36 = 33167 cubic 
inches. 

.268 we 


8,889 
thus 


Multiplying by 


molten 


get 
We 
have a result slightly lower than the 
true weight found by the first method, 
but this is close enough for our pur- 


pounds of steel. 


pose, inasmuch as we are ‘on the safe 
side. 

This method of figuring the volume 
of molten steel at different depths has 
The 


weight is then given by the formula: 


been used throughout the work. 


Weight = area of average circle x 
depth x .268. 
The area being given in square 


inches and the depth in inches. 
Furthermore, the product of depth 
by .268 has been first figured separate- 
ly for all depth from 1 to 70 inches 
multi- 


have been 


the 


and these products 


plied by the area of average cir- 


aw (C? 
dlrs 


4 


for 


method gives 


This 


of 


cle each separate case. 


results independent 


those previously obtained, being, there- 
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fore, superior to the one which con 


sists of figuring the weight of a l-inch 
] different 


’ ' 
hickness of. ste depths 





“The FOUNDRY 


If a given amount of metal is to 


be tapped intoaladle the better way 1s 
the table the depth of 


to get from 


























DIAMETER OF LADLE AT THE BOTTOM IN INCHES. 
Steel 
in ladle, - nz 
inches, 4¢ 47 42 4 5] 52 52 54 55 
1 446 466 AR ¢ 507 27 549 570 592 615 638 
2 ROS 035 975 1.016 1.058 1,100 1,144 1,188 1,233 1,279 
1,347 1,40¢ 1,46¢ 1,528 1,590 1,654 1,720 1,786 1,854 1,923 
4 1.201 1,88 1.9¢ 04 126 2,211 2,298 2,387 2,478 2,570 
5 y 7 2.356 45¢ ( 2,664 2,771 2,880 2,991 3,104 * 3,220 
¢ 716 R34 3.205 3,333 3,464 3,598 3,734 3,872 
= 8407 ; 601 3.748 3,298 4,051 4,207 4,366 4,528 
Q 641 ( 4126 4,294 4,466 4.641 4,819 5,001 5,187 
9 4,107 4 28 467 4653 4,843 5.036 5.234 5,435 5,640 5,848 
| 4.57¢ 4774 4 183 5.394 5.610 5.829 6,053 6.280 6,512 
11 04 488 71¢ 949 6,186 6,427 6,673 6.924 7,180 
12 4 75 r 6.251 t 5 6.764 7,082 7,297 7,571 7,850 
13 5.99¢ ¢ 6,51 ci ( 065 7,345 7,632 7,923 8,221 8,524 
14 6,474 ( 4 7,039 7 7 ,930 8,238 8.553 8,873 9,200 
15 6,95¢ 7,25¢ 61 &73 “ 8,517 8.848 9,185 9,529 9,879 
1¢ ” Q OR 4] R 9 9,106 9,460 9,820 10,187 10,561 
1 8,266 &¢ & 968 9,329 9,698 10,075 10,458 10,848 11,246 
i. 0 014 10,294 10.693 11,099 11,513 11,934 
‘ & 9 28 67¢ 0,47° 10,892 11,313 11,743 12,180 12,625 
g Ok | 57 11.493 11,937 12,389 12.850 13,319 
1 9 294 3 4 ‘ 1 3k 12.096 12.563 13,039 13,523 14,017 
22 ,39 & l & ] l ) 12,703 13,192 13,691 14,199 14,717 
23 10.894 . 11.8 5 R08 13,311 13,824 14,346 14,878 15,420 
24 11.398 11.88 1 QAI g 13,924 14,459 15.004 15,560 16,126 
25 11,904 12.41 rl 13,990 14,538 15,097 15,666 l¢ 46 16,835 
2¢ 12,413 77 4 ¢ 4.585 15,737 16.329 16,933 17,547 
7 12,924 - 3] 601 ] 16,381 16,996 17,624 18,262 
8 13.432 4.0 4.58 15.783 16.399 17,027 17,666 18,317 18,980 
13.954 4.54 14¢ 16.386 17.025 17,676 18,339 19,014 19,702 
14.47 OR4 l l¢ 17.654 18.327 19,014 19,714 20,426 
l 4< ,62¢ 7 17,601 18,286 18,983 19,693 20,416 21,153 
‘ 6.1 R23 8.213 18.920 19.640 20.374 21.122 21.884 
6,04€ ¢ >( 17,408 & & 7 19,557 20,301 21,059 21,831 22,617 
34 6.574 17,98 8 4 9,443 20,197 20,964 21,746 22,542 23.353 
c 7 106 7 8 18 64 20.840 21.632 22,437 23,257 24,092 
t 1 41 8 7 ,486 22,301 23,130 23,975 24,835 
7 18,178 8,938 | 4 135 22,973 23,827 24,696 25,581 
8 18.717 4 l 4] 22,78¢€ 23,648 24,526 25,420 26,329 
19 f 88 1 3,441 24,327 25,228 26,147 27,081 
4 19.805 r 4° ¢ 24,098 25,007 25,934 26,876 27,836 
4 > c 44 475 25.692 6,64 27,609 28,594 
42 20.91 4 25,421 26,378 27,352 28,345 29,355 
3 1.455 44 4 4,18 5 4 26,087 27,068 8,067 29,085 30,119 
44 Teh 8 4,8 ( 26,757 761 29,826 30,887 
4s 7 4.4 4 g 27,428 8,457 30,572 31,657 
4 g 4,084 28, 14 29,155 30,228 31,319 32,430 
4 ’ Q 2 720 29.257 30,954 32.071 33,207 
48 S258 8 g 461 30,561 31,683 32,826 33,988 
4 4,827 &48 § 30,144 31,269 32,416 33,583 34,770 
c 5 3208 4 y g 30,83 31,980 33,152 34,343 35,557 
g 1 32,695 33,889 35,107 36,346 
6.548 8,748 8 32,213 33,411 34,630 35,874 37,138 
8 g S 3 7 2,907 34,130 35,376 36,642 37,933 
4 & 844 3,605 34,852 36,123 37,416 38,732 
g g 34,307 35.579 36.874 38,192 39.533 
; ¢ gs 7 35,010 37,627 38,970 40,338 
? g 47 4 5,718 38,383 39,753 41,147 
58 8 ¢ 36,427 39,143 40,538 41,957 
4.4 37,14 39,907 41,327 42,773 
6 4 7 37.857 40,672 42,120 43,591 
P 7 38,756 39,997 41,442 42,914 44,410 
6: 7 39,297 40,743 42,214 43,711 45,235 
63 40,022 41,492 42,990 44,513 46,062 
64 40,74 42,245 43,768 45,317 46,894 
65 43 1 44,550 46,124: 47,727 
6¢ 45,333 46,935 48,564 
67 46,121 47,748 49,403 
68 48,564 50,246 
f 49.384 51,092 
~ §1,94] 
S NG | FS s AT Eacn INcuH oF THEIR DEPTH 
Ss Ft 25,,0K 50,000 Pounns CAPACITY 





tal ladle used and mark it 
on the lining with a piece of chalk. An 


iron rod whose length is the difference 


metal for the 








Wa 


October, 1' 


between the height of the ladle and 
that the table 
bent at angles at 
hang it from the lip. 

If the has to be 
met, that is to find the weight of metal 


found in can be ved, 


one en to 


right 


inverse problem 


contained in a ladle, the depth of 
metal can be gaged with two 
one horizontal resting on top of th 
ladle and one held vertically to ‘ind 
the distance from the top of the |cvel 


of the bath. 
of metal is found and hence the weight 


By subtraction, the 


The special gage bar described in th 
March THE 
found convenient. If 


issue of FOUNDRY m he 


one does not 
want to go to the trouble of making 
for the sh a 


single bar with inches marked on can 


one every. ladle in 
answer the same purpose, by making 
the following tables for each size of 
Take the accom 
panying tables the number correspond 
the total height 
of the ladle in question, and copy the 


ladle in use. from 


ing to diameter and 
column of numbers backwards, that is 
the last number be the one given for 
1 inch depth. It 
this new table will immediately give 
the weight of metal when the distance: 
from the level of the bath to the t 


will be seen 


has been gaged. 


PENDULUM CASTINGS. 

Question:—The pendulum castings we 
are making are entirely too brittle and 
hard. We are using a mixture consisting 
of one ounce of lead to one pound of 
We cast in green sand. The cast 
ings we are making have a core running 
through the center about 1 inch long and 
% inch thick. 
the cheapest metal possible. 


zinc 


They are to be cast 

Can you sug: 

gest a good mixture? 
Answer:—I believe the trouble 


the zinc you are using. 


is wit 
It may contain 
impurities such as iron or copper, 

would have a tendency to harden it. S$ 
far as I could determine by experiments, 
the sample casting received was no dit 
ferent from an alloy I made from your 
formula. Lead 


and zinc will not alloy 
and lead is the only metal that could be 
used in this case. Any increase of lead 
above one ounce to 


16 of zine is made 
with difficulty. You might try tl 
lowing alloy: To 10 pounds of melt 

add one pound of lead, stir and add tw 
ounces of stick phosphorus, and pot 
mixture into ingots. Remelt for us 
for every 50 pounds of melted all 
one pound of plaster of Paris 
adding the plaster of Paris, wait until the 
same has been heated, then stir, and 
tinue stirring until reaction has 
place. Little red eruptions will ap)<4! 
here and there and the zinc will 
The metal should then be removed 
the fire and allowed to cool to a casting 
temperature. K 
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PATTERN SIZE AND WEIGHT OF CAST IRON PIPE, 5/16 to 1 1/32 INCHES THICK 


Thickness, inches. 





Pattern sizé@, inches 
Weight, pounds. .,. 


3-inch 
Pipe 





4-inch | Pattern size, inches 
Pipe | Weight, pounds. ... 





5-inch | Pattern size, inches 
Pipe | Weight, pounds. ... 
6-inch | Pattern size, inches 
Pipe | Weight, pounds. ... 

















7-inch | Pattern size, inches 
Pipe | Weight, pounds. ... 
8-inch | Pattern size, inches 
Pipe | Weight, pounds. ... 
9-inch | Pattern size, inches 
Pipe | Weight, pounds.... 
10-inch | Pattern size, inches 
Pipe | Weight, pounds. ... 
12-inch | Pattern size, inches 
Pipe | Weight, pounds. ... 
14-inch | Pattern size, inches 
Pipe | Weight; pounds:... 
16-inch | Pattern size, inches 
Pipe | Weight, pounds.... 
18-inch | Pattern size, inches 
Pipe | Weight, pounds.... 
20-inch | Pattern size, inches 
Pipe | Weight, pounds.... 
22-inch | Pattern size, inches 
Pipe | Weight, pounds.... 
24-inch | Pattern size, inches 
Pipe | Weight, pounds. ... 
30-inch | Pattern size, inches 
Pipe | Weight, pounds.... 
36-inch | Pattern size, inches 
Pipe | Weight, pounds.... 





948 
371 
1042 
412 


9% 
411 
10% 
455 
123% 


542 


345-343 
162 177 
4%R 433 
210 229 
543 Sit 
258 281 
6% 61% 
306 333 
7% 7h 
354 385 
8% 8th 
401 435 
918 10 
449 488 
1018 11 
497 540 
1234 1345 
594 644 
15 15% 
689 748 

17 Ys 

852 


33) 
193 
4%} 
248 
Sth 
304 
360 
8 
416 
9 
471 
1076 

528 


13 a5 
695 
15% 
807 


\3 Y, 
4dg 454 
208 224 
Sip 54 
268 288 
Gir 645 
328 351 
7c 7% 
389 416 
81 8% 
448 479 
9%; 9% 
507 543 

10% 10f5 
567 607 
11% Tfs 
627 671 
13#5 1393 
747 799 
15%, 15% 
867 927 
17% 17% 


17% 

919 
1914 
1031 


987 1055 
19% 1944 
1106 1182 
1% 215 
226 1319 

23 fs 


1437 


? 
1 


Data SHEET No. 


376 
7? 

444 
8 i's 
513 
9s 
579 
10% 
648 
11% 
715 
13 fy 
851 
15 
987 
17 
1123 
19 fg 
1258 
21% 
1394 
23% 
1529 
25% 


1666 1766 








Ya \} + : 6 V4 33 2 “%# 4% a tf H 1 
43q 48: 44h 433 435 445 498 43) 432 498 49) 499 430 SH SK ‘ 
256 272 288 306 324 342 360 378 396 415 434 45% 472 491 SI ...6 
Sia Sify SU SH OSA SAE SAR STE S32 SH SHE SH SR bt, 6 OM 
328 349 370 390 412 434 456 478 500 522 545 568 591 615 639 663 
6d, 62, 64) 633 GAR 643 G42 63) 63) GIP 69% 633 634 7¥a 722 7h 
400 425 450 474 500 525 551 577 604 631 657 684 711 734 767 7295 
7% Tie 7% Tie 71% fs 7% 718 7% Ti 7% Fe. ts 84% Sis 
472 500 529 558 S87 617 647 677 708 738 769 802 837 863 895 932 
84 8 8% te 8% fe 8% S8IL 8% S12 % 813 9 Os WH Mh 
545 577 610 643 676 709 743 777 811 846 880 916 951 987 1023 1059 
9% Of WR Ae 9% Oh IH ME 9H O18 9H% DIF 10 1075 10% 10% 
616 652 689 26 765 801 839 877 916 954 993 1032 107F 1111 115) 1189 
107; 1034 10fe 10% 10f— 1054 10}% 1034 19]f 10% 10] Th Ilys 11% I1f— 11% 
688 728 769 810 851 893 935 977 1019 1062 1105 1148 1191 1234 1278 1322 
life 1134 Tle 11% Ife 11% 1944 11354 1142 11% 1195 12 12¥¢ 12% 12% 12% 
759 804 849 893 939 985 1032 1077 1123 1170 1216 1263 1311 1358 1406 1454 
D344 1342 1349 134% 1349 1394 1334 1393 1394 1393 1334 144) 14%) 14%) 1455 14H 
903 956 1008 1062 1115 1168 1222 1277 1331 1385 1440 1495 1550 1606 1662 1718 
1534 15fe 15% 15 fs 155% 1548 153% 1538 15% 1512 16 165 16% 16% 16% 1646 
1047 1108 1159 1230 1291 1352 1414 1476 1538 1601 1664 1727 1790 1853 1917 1982 
17% 1775 17% 17f¢ 17% 1748 17% 1718 17% 17]% 18 18%q 181% 18f5 18% 18%5 
1191 1259 1329 1397 1466 1536 1606 1676 1746 1817 1888 1958 2030 2101 2173 2245 
1934 19¥%~ 191% 19%, 1956 191k 193% 1912 19% 1918 20 20%, 20% 20%, 20% 20% 
1335. 1411 1488 1562 1642 1720 1798 1876 1954 2032 2111 2190 2269 2349, 2429 2509 
21fe 21% 21%5 215% 214k 215% 211% 21% 21418 22 2236 22% 22% 22% 22f6 22% 
1479 1563 1648 1732 1818 1903 1987 2075 2160,2246 2333 2420 2508 2596 2684 2778 
23 %e 23% 23 fe 23% 234k 234% 23} 23% 2348 24 (24 fq 24% 24ly 24% 24% ZAK 
1622 1715 1808 1901 1994 2088 2182 2276 2370 2464 2558 2653 2748 2844 2940 3038 
25 fe 25% 25% 2594 2514 2534-2518 257% 2348 26° 2675 26% 26i% 26% 26% 26% 
1867 1968 2069 2171 2271 2373 2475 2577 2679 2782 2883 2989 3092 3195 3299 
.. 31% 31 fe 315% 31Th 31% 31428 31% BAR 32 32te 321% 32f— 32% 32h—e 32H 32%. 
. 2198 2322 2447 2572 2697 823 2948 3075 3201 3327 3453 3580 3707 3834 3962 4090 
37% 3732 37% 374% JB BBs 38% BBE 38% 3B%e 38H 3By— 38% 
3072 3222 3372 3523 3674 3825 3976 4122 4279 4431 4583 4735. 4887 


27, THe Founpry, OcToser, 


1908. 








PATTERN SIZE AND WEIGHT OF CAST IRON PIPE, 1 1/16 TO 1% INCHES THICK 






































39492 3976 3943 


Thickness, inches, ly lt 1% lta ly ldy 1% l?s 1s 144 1% 143 lts i}j 1% 143 1s 144 1% 1%} 1% 143 1% 
3-inch |] Pattern size, inches 
Pipe | Weight, paunds. ... 
4-inch | Pattern size, inches 69, 
Pipe | Weight, pounds. ... 687 .. 
5-inch | Pattern size, inches 773 745 
Pipe | Weight, pounds.... 823 851 
6-inch | Pattern size,inches 84 8% 8% .... 
Pipe | Weight, pounds.... 959 992 1025 
7-inch | Pattern size,inches 94% Off 9% Oe 
Pipe | Weight, pounds,... 1095 1132 1168 1206 
8-inch | Pattern size, inches 10% 10s; 10% 107, 10% 
Pipe | Weight, pounds....° 1230 1271 1312 1353 1395 
9-inch | Pattern size, inches 11% 114% Ilye 11% 11% 11% . 
Pipe | Weight, pounds.... 1366 1411 1456 1501 1547 1593 
10-inch | Pattern size, inches 12/% 123% 12% 12% 12,4 712% 12) 
Pipe | Weight, pounds..... 1503 1551 1600 1649 1698 1747 1797 
12-inch | Pattern size, inches 1444 144] 14)§ 143] 1448 1434 1498 1432 
Pipe | Weight, pounds.... 1774 1831 1887 1944 2001 2059 2117 2175 
14-inch | Pattern size, inches 1634 167¢ 16% 16f% 165% 1614 16% 1642 16% 
Pipe | Weight, pounds.... 2046 2110 2175 2240 2305 2371 2437 2502 2569 
16-inch | Pattern size, inches 1834 18/¢ 18% 18% 1854 184} 1834 1842 187% 1818 19 
Pipe | Weight, pounds.... 2317 2380 2463 2536 2609 2683 2757 2831 2905 2979 3054 
18-inch | Pattern size, inches 2034 20, 201% 20); 205% 20}4 2034 2018 20% 3038 21 Zits . 
Pipe Weight, pounds.... 2589 2669 2750 2831 2913 2995 3076 3158 3240 3322 3405 3488 
20-inch | Pattern size, inches 22 22% 22 225% 22}h 22% 22}8 22% 2248 23 23y_e 23% 23% 23% ee 
Pipe Weight, pounds.... 2861 2949 3038 3127 3216 3306 3396 3486 3576 3666 3757 3848 3939 4030 
22-inch Pattern size, inches 247% 24% 24%, 2456 2414 243% 2448 247% 2448 25 2Svy 25% 25% 25% 25% 
Pipe Weight, pounds. ... 3132 3229 3326 3423 3520 3617 3715 3813 3912 4010 4109 4208 4307 4406 4506 
24-inch | Pattern size, inches 2675 26% 26\% 263% 2638 26% 2643 26% 2618 27 27y¢ 27% 27 te 2714 27%: 273% 27% 
Pipe | Weight, pounds.... 3403 3507 3612 3717 3822 3928 4034 4140 4246 4352 4459 4566 4674 4782 4890 4998 5106 .... .... 
30-inch | Pattern size, inches 32% 32(% 325@ 32h. 3234 3218 32% 321% 32 33t5 33% 33% 33% 33% 33% 33 fe 33% 33% 33% 
Pipe | Weight, pounds.... 4218 4347 4476 4605 4734 4863 4993 5123 5253 5384 $515 5646 5777 $908 6040 6172 6304 6436 6569 .... 
36-inch | Pattern size, inches 38% 3834 3814 383) 3848 3824 38}8 39 39% 39% 39f— 39% 39%—¢ 393% 39ve 3914 39% 3956 3914 39% 
Pipe | Weight. pounds.... 5040 5193 5346 5499 5652 5806 5960 6114 6268 28 6576 6731 6886 7041 7196 7351 7507 7663 7829 7985 


Data SuHeet No. 28, THe Founpry, Octoser, 1908. 


$141 8298 8455 





Nete--This sheet may be cut into two sections, 5 x 7 inches, and may be 





readily bound in note-book form. 











THE MOLDING OF LOCOMOTIVE CYLINDERS 


Methods of overcoming imperfections in these difficult 


sections — Making the 


HE CONSTRUCTION of locomo 
tives has undergone many changes 
during the past 25 or 30 years. 
The castings used today are not only 
vier but more intricate and difficult to 
mold than those used in the earlier types 
comotives. Locomotive castings are 
subjected to a tremendous strain when 
engine is pulling a heavy train, espe- 
cially on a grade. The average molder 
evidently does not realize the importance 
of making these castings as nearly per- 
fect as possible and he is frequently care- 


less with his work while pouring the 
molds. When one sees heavy cylinder 
heads bursting, guides snapping, eccentric 
straps breaking and frequently the cylin 


ders themselves ripping from one flange 
to the other, the strains on these castings 
can better be appreciated. 

Strength and Wearing Qualities. 


Strength and wearing qualities are the 


two most important factors to be consid- 
ered in the production of locomotive cast- 
ings. Some attention should, of course, 


be given to the appearance of the cast- 
ing, but strength and wearing qualities 
are the essentials which should be sought 


Ewhaiust 


Port Port 
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The Foundry 


METAL 
CYLIND 


1—PROPER AND JMPROPER 
“HICKNESSES OF LOCOMOTIV} 


ER CASTINGS 


patterns and metal 


for by every foundryman engaged in this 
line of work. 
The cylinder is by far the most impor- 


tant casting entering into the construction 
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of a locomotive. The majority of these 
are molded in dry sand in special flasks, 


cut to suit the pattern wherever it is nec- 


essary to make a parting. These flasks 
are also made to conform to the shape 


and size of the cylinders to reduce to the 
the amount of 
A cylinder mold well finished 


i 
the most artistic jobs in foundry work, 


required. 
of 


minimum sand 


S one 
and when the uninitiated sees all the cores 
which belong 
possible to get them all into the mold. 


to it he wonders how it 1s 


The inlet core with its long neck is espe- 
cially interesting, while the exhaust core 
Both 
cores are set in place before the mold is 
set into the oven. 

The successful making of locomotive 


has about the same length. these 


cylinders embraces many points in found- 
ry work which can be used to advantage 
in the production of other castings of a 
20 years 


similar nature. During the pas 


we have made a large number of these 
castings and have lost only one, and this 
was due to 
tion of the 


the breaking away of a por- 
port core from the core rod. 


The Pattern 


far 
in 


Chus we have considered cylinder 
taking the 
the pattern 
A pattern of this kind cannot pos- 


general. In 


should 


molding up 


details we consider 
first. 
fre- 


quently in almost daily use from 10 to 20 


sibly be made too strong as it is 


years. On account of the hard ramming 


mixtures 
BY LOUIS LUHRSEN 


it should be well braced and all sharp 
corners should be avoided wherever pos- 
sible. The pattern should be washed, 
sand papered and varnished frequently 
and it should be kept in good condition 
at all times. The core boxes should like- 
wise be kept in good condition. 

Core prints should be long and well 
tapered. This will prove a great aid to 
the molder in entering his core. The 
print should be made large enough to 
permit the core to enter freely and with 
a small amount of thin paste around the 
core all fins can be obviated and run- 
When ram- 

cylinder mold, facing sand toa 
depth of 114 inches put through a No. 6 
sieve should be used next to the pattern. 
The backing sand should consist of two 


outs safely guarded against. 
ming a 


parts of old sand and one part of new 
sand. Layers of coke or cinders are 
This 
not only reduces the amount of sand re- 
quired, but is an aid in drying the mold 
off the vents. When ram- 


used every six or eight inches. 


and in taking 
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ming the mold the pean of the ram- 
mer should remain at least an inch away 
from the pattern and the butt, % an inch. 
All corners and projections should be 
well rodded and nailed inasmuch as in 
drying the sharp corners will invariably 
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on | 


TRE FOUNDRY 


casting was shaken out and besides he 
had learned a new wrinkle in molding. 


Finishing the Mold. 


Locomotive cylinder molds generally 
require more than one day to make and 
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Fic. 5—MertTHOop oF MOLDING AND ARRANGEMENT OF GATES AND OVERFLOW TO PRE- 
VENT SHRINK HOLES 


crack and if not secured the iron is liable 
to wash the mold away at this point. 
Most of this corner nailing can be done 
after the pattern has been drawn. It is 
customary to fin the edges of dry sand 
molds, that is, to cut down the mold &% 
of an inch running back about 2'4 inches 
to a feather edge. We have always found 
Y% inch “finning” sufficient, but have seen 
cylinders that showed 14 inch or more. 
This is uncalled for and makes an ugly 
looking casting. We employed a molder 
at one time who started to cut his fin 
14 inch deep and when asked to give his 
reason for this replied “The sand in dry- 
ing raised just that much.” He was in- 
formed that we did not use yeast in our 
facing sand and to cut the fin not more 
than % of an inch. This molder was 
pleased with the “finning part” when the 
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when they are ready for blacking, the sur- 
face and corners have become very dry 
and crumble easily. It would be very 
difficult to attempt to blacken them with 
the assurance of a satisfactory job. First 
of all we wet the mold with a weak solu- 
tion of molasses water, one pint to a 
bucket. The blacking is -then applied 
evenly and this mixture should be of 
such a consistency that it will freely 
leave the brush. If mixed too thick it 
will roll under the brush. When slick- 
ing wet blacking with any kind of a tool 
it should be tilted up in front and the 
slicking proper should be done with the 
lower edge of the tool. 


Setting the Cores. 


When coring the mold we have made 
it a practice to set the inlet, exhaust and 
lower reducer cores in the mold before 
it is placed in the oven. On account of 
their long necks they are hard to stop- 
off around the print when the mold is 
dry, but this is done very easily while 
green. In setting cores in cylinder molds 
it is essential to have the metal as nearly 
the required thickness as possible. The 
majority of cylinders come to an un- 
timely end not because they are worn out 
but because they crack through the ports 
and steam pipes. A cylinder can be 
bushed and valve seats can be renewed 
several times providing the casting is per- 
fect. Poorly proportioned metal thick- 
nesses in a casting of this kind are not so 
much the fault of the molder as that of 
the patternmaker. 

About 12 years ago a certain railroad 
came into possession of 30 locomotives 
and after operating them a few months 
the cylinders cracked through the steam 
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pipes, and sometimes in the sides. These 
cylinders were made in various contr: ct 
shops. One day one of these locomotives 
was sent to the repair shop for a numl; 
of new cylinders. The patterns we: 
sent for and our attention was especi: 
directed to the cracking of the cylind 
formerly used. The master mecha 
stated that no trouble had previously b: 
experienced with cylinders made in « 
foundry, and he could not understa 
why we should have so much trouble w 
cylinders made in contract shops. WI 
making the molds everything moy 
along satisfactorily until we dried the 
cores and found that the metal thick 
nesses were so much out of proporti 
that it was a surprise to us that the cast- 
ings did not crack in cooling. The meta 
thickness showed a variation from 
inch to 3 inches. Two of the old cylin 
ders were then broken under the dro 
and they were full of honeycombs. Thi 
places were filled with lead and bab! 
metal. The corners of the cored ope: 
ings were sharp and no fillets were used 
The core boxes were then reconstructed 
to insure a uniform thickness of met 
and large fillets were used whenever nec 
essary. We have since made about 30 
of these castings from this pattern wit 
our own metal mixture and as yet n 
a cylinder has cracked. 


aoserWVrawn eases «o = 


3 


— 


’ 


Cylinder Imperfections. 


The honeycombing of cylinders due t 
poorly proportioned metal thicknesses 
shown in Fig. 1. The proper metal thicl 
ness is illustrated at A A, and the in 
proper thickness at B B. A compariso: 
of CC C with D D D, Fig. 2, will show 
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Fic. 7—DeEvICceE FoR HOLDING INLET Cor! 


why the cylinders crack when subjected 
to full steam pressure. The point E over 
the exhaust core, Fig. 3, is sometimes left 
solid which frequently results in the 
cracking of the cylinder at F. All dang- 
er, however, can be obviated and this 
difficulty overcome by coring out as shown 
at E, Fig. 2. The section F, Fig. 4, is 
liable to contain shrink holes on account 
of the heavy flange G to which the loco- 
motive frame is bolted. This is called 
the frame seat and flaws in this part of 
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and will not crack to any extent in dry- 
ing. The blacking is made up of three 
parts of silver lead and one part of char- 
coal mixed with molasses water. 


Iron Mixture. 


Our iron mixture consists of 40 per 
cent of car wheel pig iron, 20 per cent 

















the casting sometimes penetrate into the 
port holes and cause leaks, which are dif- 
ficult to stop. This difficulty can be read- 
ily overcome by using a churning rod in 
the head on top of the flanges. These 
heads also cut our overflows as shown in 
Fig. 5. When casting these cylinders we 
bank up the overflow, fill the head with 
solid metal and churn both flanges until 
the casting is set. 


Fic. 


8—Cross 
CYLINDER CASTING 


SECTION OF LOCOMOTIVE 


Gates and Pouring Basin. 


[he arrangement of the gates is shown 
in Fig. 6, as well as at H H, Fig. 4. The 
arca of the pouring basin is much greater 
than the combined area of the gates and, 
herefore, when the basin is kept full of 
iron it is almost impossible for dirt and 
slag to get into the casting. The pouring 
basin should be treated as a part of the 
mold, inasmuch as the making of a green 
sand basin that will permit of the pour- 
ing of several tons of metal is quite an 





| 
accomplishment. If the basin is rammed | ‘ ill 
too hard the iron will squirt and if too ‘ 
soft it may find its way to the bottom | | 
plates, upon which the box rests. In | | J 
both cases the results may prove fatal to W~ %000=Lbs. 
the casting. In making the basins for 
our molds we clay wash the box, ram it 
up with heap sand put through a No. 4 
Sieve and cut it out to the desired size a 
with a trowel. In front it should be 
undercut a trifle to keep the iron from be 
splashing out. The box should also be PB 
clamped to the plate to avoid any possi- | 
bility of its raising. \ 


Facing Sand Mixture. 


The facing sand mixture used for mak- 
g the mold follows: Twelve parts of 
w molding sand, five parts of sharp 
nd and four parts of old heap sand run 
rough a No. 4 sieve, wet down with a 
in clay wash. This is an open mixture 
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of car wheel scrap and 40 per cent of me- 
We do not 


use the rims of car wheels which show 


dium soft machinery scrap. 


_a chill much above three-quarters of an 


inch. The fins on our castings are slight- 
ly chilled but the chill does not extend 
into the casting and no trouble is, there- 
fore, experienced in machining them. 
This mixture has given satisfaction for 
many years both on the valve faces and 
in the bores of the cylinder. The boiler 
seat, which requires considerable chipping, 
is a trifle hard, but this does not seri- 
ously interfere with the finishing. 

The inlet core W, Figs. 7 and 8, is 
made up solid to the point O and the 
other part of the neck is bolted to it 


in the Fig. 4, P 


manner shown. In 
and N show the upper and lower re- 
ducer cores respectively. 
duces 


Core T re- 
the metal between 


plate and barrel core K. 


the name 


The term reduc- 
er is used here to designate these cores 
more clearly as they are used to reduce 
metal thicknesses and to insure the proper 
proportions. 


COURSE IN FOUNDRY 
PRACTICE. 

The Young Men’s Christian Associ- 
ation, Hamilton, O., outlined a 
foundry practice which is 
designed for molders, apprentices and 

core The 


cludes 24 lessons and encom- 


has 
course in 


makers. course in- 


passes many of the problems 
daily confronting the molder. 


The course is in charge of 
James A. Murphy, superin- 
tendent of the Hooven, 
Owens, Rentschler Co., who, 


by training and experience, is 
qualified to 
this work. 


well undertake 
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THE PATTERN SHOP 





STORE ROOM 


Conduct of this essential and important depart- 


ment—Method of charging lumber and supplies 


N THIS discussion of supplies with- 
drawn from the room it is 
not intended to limit the kind or 

nature of the articles secured from the 
storekeeper, or the use for which they 
are intended. 


store 


Nor is the source from 
which 

stricted, 
are withdrawn 


they are secured to be re- 


regardless of whether they 


from the store room 
proper, the lumber yard, the machine 
or forge shop, the iron or brass found- 
ry, or whether the articles have been 
especially purchased for use on a spe- 
cial order. 

The term supplies includes all arti- 
cles purchased or made upon the 
premises for use in the pattern shop, 
regardless of whether the articles are 
classed as tools, stock or material, or 
whether they are those usually con- 
sidered as finished goods or raw ma- 


terials. 
Securing Material. 


If the foreman of the pattern shop 
desires some tool, fitting, or appliance, 
or special work upon material for his 
use which is to be made in the ma- 
chine ship, forge shop or foundry, he 
should make application for the same 
to the order clerk, specifying the na- 
ture of the work and the order num- 
ber to which it is to be charged. An 
order will then be issued, covering the 
The thus 


formed and the material used 


desired work. work per- 
will be 
charged to the order number by the 
foreman of the department to which 
The 
then delivered to the 
pattern shop, who 


it is directed. finished work is 
foreman of the 
receives it, but 
makes no 


entry on his order of the 


labor involved 


Rigid Rules. 


avoid 


material or 


It will 


parties receiving and issuing orders are 


much confusion if all 


given to understand that all tools, ma- 
terial, or 


lV ely, 


supplies should construct- 
if not physically, pass through 
the store room or stores department, 
that is, that all articles, whether actu- 
ally received and stored in the store 
room or lying in the lumber yard or 


storage shed, are under control of the 


storekeeper and are in his charge and 
under his control the same as if he 
had them on the shelves of his store 
room. He is responsible for their 
care and not a piece or pound of this 
material without his 
For this rea- 
son a requisition should always be de- 
manded for each individual order and 
it should specify the exact material 
wanted, the quantity desired, the use 
to which it is to be put, and the order 
number upon which it is to be used. 


used 
knowledge or consent. 


should be 


Pattern Shop Supplies. 


It frequently happens that material 
is secured without a requisition and 
without the 


storekeeper’s knowledge, 


FOR THE 


IN THIS DEPARTMENT. 


QUAN. DIMENSIONS 
— = — 





TO APPLY ON ORDER NO. 





| 1SSUED 
| 


DESCRIPTION 


‘ = aidan 
RECEIVED THE 
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considerable cherry is worked up into 
small patterns and into such’ parts of 
patterns as require greater strength 
than pine possesses. The advent of 
the automobile has brought with it 
an increased demand for high grade 
patterns of light and thin construction 
and the necessity for 
hand work in 


considerable 
their formation. This 
high grade material and 
for this reason considerable mahogany 
is used. All wood should be free 
from knots and should have a straight 
and parallel grain. All pine for pattern 
work must not necessarily be of first 
quality, as there is considerable work, 
principally on large patterns, where econ- 
omy can be practiced without injury to 


requires a 





REQUISITION FOR SUPPLIES 


DATE 





STORE KEEPER, PLEASE ISSUE THE 


FOLLOWING ARTICLES FOR USE 
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ABOVE 


The Found 


1G. 1—REQUISITION FOR MATERIAL AND SUPPLIES 


so that it is almost impossible for the 
latter to account for his 
stock and for the material 
he is responsible. 


accurately 
for which 
In considering the 
question of supplies used in the pat- 
tern shop we will first discuss the ma- 
terial that under the 
head of pattern shop supplies. 


may be classed 


Lumber. 


Lumber ranks first, both in quantity 
and value. A 
lumber 


large amount of the 


used is white pine, although 





the pattern itself, by the use of a cheaper 
grade of lumber. This should be of a 
fair quality and a 
small 


large number 

will do no harm. It 
should, however, contain very little of 
the outer wood or sap, or small cracks 


called “shakes.” 


knots 


If the wood has 1 
been well seasoned, it will absorb and 
retain mosture and the alternate e 
pansion and contraction will result in 
the warping and distortion of the pa 
tern. Furthermore, the use of “shaky 
wood, even if inside the pattern and 


on 
ble 
his 


nd 


4 ~ 
rht 
rm 


rst 
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not in contact with the molding sand, its exceedingly unpleasant odor is suf- pigments are sold by every paint deal- 
is lable to prove very unsatisfactory. ficient to condemn it, notwithstanding er and little difficulty is usually ex- 
Under ordinary conditions only one the low price at which it can be se- perienced in securing a good quality, 
grade of cherry, mahogany, or similar cured. Denatured alcohol is to be with the exception of vermilion and 
lumber is in use. Of pine lumber or preferred, and can be satisfactorily ultramarine blue, which are apt to be 
its substitutes, it will prove economi- used in place of grain alcohol. adulterated. They should always be 
cal {o have three grades on hand. The Orange shellac has a uniform clear dissolved in a small quantity of alcohol 
second quality would not only answer color when held to the light and before they are added to the shellac 
for many parts of first class patterns, should be free from impurities. These varnish. The lamp black should be 
but many patterns of a temporary na- may not be noticeable in the dry gum, kept in a covered metallic can to avoid 
ture can be built entirely of this ma- but when a large jar full has been dis- the danger of spontaneous combus- 
terial. Third class lumber should be solved and used until little is left, con- tion. For special shellac varnish a 
used as interior pieces, braces, frames, siderable sediment is sometimes found. chisel pointed brush should be used. 
etc, which are to serve as supports More or less of this will be worked Brushes with the bristles set in soft 
a ORDER. aed | MATERIAL ACCOUNT 
No. DATE ORDER No. DATE 
~ MATERIAL QUAN. RATE AMOUNT 
(LUMBER) ee 
SHIP VIA | 
CUSTOMERS ORDER| DATE OF ORDER | SHIPPING DATE | ESTIMATE NO. | 
NO, | | | | 
| 
REQUISITION NO. | DATE RECEIVED | PRICE PROPOSAL NO. | | 
| | | | 
TO THE —_— DEPT. | | 
ers | 
PLEASE DO THE WORK DESCRIBED BELOW AND | | RAPPING PLATES 
HAVE IT COMPLETED BY | 
a DOWELS 
| FILLETS 
PATT. LETTERS 
VARNISH 
TOTALS 
APPROVED - 
eer ance > eens Le ee 
CHARGE ALL TIME TO THIS ORDER NUMBER. | ‘aint 
CHARGE ALL MATERIAL USED ON THE BACK OF THIS ORDER. | L — FOREMAN 
i Ca ae Ene “re Aelia. The Foundry 
lic. 2—Orver Carp FOR PATTERN Work, Size 4 x 6 INCHES Fic. 3—MaterrAL Account on BACK OF ORDER CARD 
for the outer shell of the pattern, out in the brush and it can be pre- rubber, which is then vulcanized, give 
which should be made of lumber of 


the 


\ 


<} 


nish for use on patterns. 


first grade. By care and judgment 
he purchase of lumber great econ- 
s can be effected. 

Coating For Patterns. 


never favored the 
of wood alcohol for making shellac 


he writer has 


It has a 
efficiency in protecting the pattern 


m the moist molding sand, has a 


rt life as a protective coating, and 


cipitated by the use of a small amount 
of oxalic acid dissolved in alcohol and 
stirred into the shellac after it is ready 
for use. 

Pigments. 


colors used 


The with shellac 
varnish to indicate core prints and the 


dry 


kind of metal from which the castings 
are to be made are lamp black, vermil- 
ion, ultramarine' blue, burnt 


chrome yellow and white lead. 


umber, 


These 


excellent satisfaction. They are, how- 
ever, not suitable for use in the glue 
pot, and for this purpose a brush with 
the bristles set jn glue and bound 
with a cord or with tinned wire, will 
give satisfaction. 

Glue. 

The quality of glue should also be 
carefully considered by the purchaser. 
The color alone seldom determines its 
adhesive Its 


quality or properties. 
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strength can be determined by bend- 
ing a piece slowly and noting how far 
An 


excellent quality of glue can frequently 


it can be bent without breaking. 
be bent to almost a half circle before 
breaking. It is usually not necessary 
to use for 
too 
poorly 


a very quick setting glue 


pattern work. Glue that sets 


quickly is liable to result in 
united joints. If for a special reason 
the set 


hastened 


it is desirable to have glue 
quickly, the drying may be 
by warming the parts to be joined. 
Beeswax used for patterns should be 
of good quality, clear in color and free 
from adulterants. Adulterated 
difficult and it 
breaks off short when put through the 
The 


and 


wax 1s 
to apply frequently 
price 

too 
» suffer 


wax press. difference in 


between good pure wax is 


small to make it worth while t 


the annoyance of poor quality 


Fillets. 
respective 


The 


and leather fillets have been much dis- 


merits of wood 


cussed. Both should be on hand in the 
pattern shop and should be used ac- 
f the “casting. 
od fillet 
for 
work the leather fillet is better adapted. 
The es 
easily damaged and 


cording to the shape of 


For straight work the w 


can be quickly applied, but curved 


of wood fillets are 
should 


handling 


thin edg 


great care 


be exercised in storing and 


them. They should not be stored in 
a horizontal position, in 
in which they can be held in 
cal position. 

Pattern Letters. 
and 
sizes and styles in common us¢ 
kept in stock. 
great many purposes they 


the 
should 
For a 


Pattern letters figures of 


constantly be 
can be af- 
fixed to the patterns with shellac. Or- 


dinary letters and figu frequent- 


ly be 


hinged 


res can 
made in the pattern shop. A 


mold may be made of 


the pattern for which is made of plas 
Paris enclosed 
surface upon the 


i 
W it h 


ter of 
flat 
letters or figures have been fixed 
shellac The brass ca 


ished on its face 


poured 


over an 
which the set of 


sting is then fin- 
i casting 
with a plain surface is hinged to it a 
the 


with handles. 


1¢ t 
end being fitted 


one end, other 
For the purpose of per- 
nd fig 


1G 


manently fixing these letters 
ures to the patterns, two conical points 
may be cast on the back, the holes be- 
ing drilled in the plain portion of the 
The 
heated before the metal is 


brass mold. molds are always 
poured into 
them. The alloy used for this purpose 
and 

Rapping Plates. 
Malleable iron rapping plates should 


always be on hand in sizes suitable for 


usually consists of lead antimony. 
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all the 
made. 


patterns that are lItkely to be 
They are very strong and fre- 
add to the strength of the pat- 
which they are attached. They 
easily fitted and are cheaper 
than wrought iron plates made by the 
blacksmith and which are drilled, coun- 
and tapped in the 


quently 
tern to 
can be 


tersunk machine 
shop. 
Dowel Pins. 
Brass dowel pins should be used for 
all and wood 


patterns and a large assortment should 


small medium sizes of 
be kept on hand for all classes of pat- 
terns usually made in the shop. Pins 
hole should be 


used for small patterns while those se- 


driven into a single 
cured by screws and formed with a 
plate should be used on larger work. 
For very large patterns, malleable iron 
dowel pins will prove very serviceable. 


Wood 


used on patterns intended for tempor- 


dowel pins should only be 
ary or occasional use. 

Wood screws for use in patterns are 
frequently ordered of too large a diam- 
A comparatively 
for ordinary 


cut 


eter for the length. 
small screw will answer 
purposes and does not away as 
much of the strength of the wood, par- 
ticularly on a narrow piece, and we 


broken 
strain of holding the parts in place. A 


have never seen one from the 
No. 12 is large enough for a 2-inch or 
a 21%4-inch screw and a like proportion 
the other 


should be carried through 


sizes. The use of large clumsy screws 
is more in keeping with the work of 
the carpenter than that of the pattern- 
What has just been said of 
will apply equal 
force to wire nails or brads. 

Tools and Appliances. 


There are various tools and appli- 


maker. 


wood screws with 


ances that can be either ordered from 
time to time or kept in stock in the 
are not considered 


store room. These 


a portion of the patternmaker’s kit, 
which he is expected to furnish him- 
self. Among these are included wooden 
clamps or hand screws, malleable iron 
clamps, rules over 24 inches, and other 
tools which are too large for the chest 
or are required by the special nature 
of the Lathe tools 
be furnished by the concern—and can 


work. should also 


handily be made in the forge shop as 
Steel 


figures should be furnished by the com- 


required. stamping letters and 
pany and of such sizes as the pattern 
Usually, 


one set of letters will answer, %, %4 


shop foreman may designate. 


and %-inch, and one set of figures of 
follows: One-eighth, %, 
The \% 14-inch 
sizes should be made of steel, but the 
larger sizes, being used on wood only, 
can be made of cast iron. 


each size as 


1% and 34-inch. and 
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As previously stated, the tools, st 
and material of whatever kind 
wherever located, are in charge of 
storekeeper and should not be w 
drawn except on an authorized req 
tion. Ordinary material for use on 
job, such as lumber, gum shellac, a 
hol, etc., should only 
charged to some definite order 
they have been used and should be 
sued solely on the authority of 
foreman of the pattern shop. He 
give an order for material for gen 
use, and later, all the material wu 
should be charged to definite or: 
and this distribution should be mad: 
equitably as possible. 


beeswax, 


Method of Charging Supplies. 
Some concerns charge supplies o! 
general character to the general 
pense account, and in this way t 
become a part of the overhead bur 
Where the w 
of the pattern shop is confined to 
terns for sole use by the concern 
method may save considerable cler 
work and may not prove particula 
On the other hand, if « 
siderable work is done for outside « 
cerns it is manifestly proper that « 
pri 
It sh 
also be noted that when any of tl 
articles are required for pattern s! 
work use, a requisition should be n 
on the storekeeper, even though 
foreman of the pattern 
that the storekeeper does 
in stock. 


of the entire plant. 


unjust. 


order.should bear directly its 
proportion of this expense. 


shop kn 
not carry 
The storekeeper the 
makes a requisition on the purcha 


any 


department for this material. 
When _ the have been 
cured, the receiving clerk delivers tl 
the patt 
shop, but to the storekeeper, that 


articles 


not to the foreman of 


may account for their receipt and 
Howe 


as a matter of convenience and éco 


livery to the pattern shop. 


material the st 
the recei\ 
of a cert 
until he 

it to 
case it 


omy in handling 
keeper authorize 
clerk the receipt 
shipment to hold _ it 
checked it 
pattern shop. In 


may 
upon 


and then deliver 
this 
to have constructively passed throug 
This method is usu 
ally followed in handling pattern | 


is s 
the store room. 


ber, for the reason that it is not « 
but 
owing to the fact that the storekee 
has 


more convenient, furtherm 


no suitable place in which | 


pattern lumber can be stored. 


Storing Pattern Shop Material. 


Alcohol, gum shellac, glue, beeswa» 
and varnish and glue brushes, wire 
nails, wood screws and similar a 
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+ les should be kept in stock in the 
re room and issued to the pattern 
p as Malleable iron 
mps should also be kept in stock, 
they are frequently issued to the 
d ferent departments of the machine 
shop. The reason for keeping these 
icles in the store room rather than 
pattern shop is that from consider- 
should be 


chased in such quantities as would 


required. 


ns of economy they 
be inconvenient to store and properly 

for in the pattern shop. 

uch articles as plates, 
iron and wooden 
dowel pins, pattern letters and figures, 
dr pigments, etc., should be pur- 
chased in the quantities specified by 


rapping 
brass, malleable 


t] requisition of the pattern shop 
foreman and issued to him when re- 
ceived from the receiving clerk. These 

‘les are usually purchased in com- 
paratively small quantities and as they 

used only in the pattern shop they 
can be easily stored and cared for in 
that department. Wooden clamps, 

1, stamped letters and figures, pat- 
tern letters and similar 
only 
foreman of 
should be de- 
from the store room 


figures, and 
plies should be purchased 
n called for by the 
pattern shop and 
red to him 

n received. 

Requisition Order. 

\ good form for the requisition of 
tools, stock and material is shown in 
1. For convenience in filing this 

By the 
of a carbon, the filling out of the 
nk on the paper makes a copy on 


card is 3 x 5 inches in size. 


card, which is sent to the store- 
sheet is 
This 
date and 


keeper, while the original 
t on file in the pattern shop. 
nk headed with the 


1K is 
ial requisition number, as well as 
department by which it is issued. 
‘es are also provided for stating 
quantity of the article desired, the 
ensions, etc. This card should be 
When the 


‘les are issued by the storekeeper 


ed by the foreman. 
r value is entered in the column 
the right. Usually, only one _ lot 
be called for on one requisition, 
ough if several articles are of the 
e class and are to be used upon 
number or for the 
they 
red upon the requisition. 


same order 


e general purpose may be 


t frequently happens that the de- 


ry of articles is delayed because 


have not been fully described in 
requisition. Storekeepers are fre- 


ntly compelled to return requisi- 


ns several times before a correct 
scription of the goods required is 


tained. For instance, an order for 


TRE FOUNDRY 


14-inch wood screws might 


seem all right, but it is not definite 
What is the diameter? is the 
question then asked and other infor- 


two gross, 
enough. 
mation should be given regarding the 


kind of head and 
flat or round. 


whether they are 


Shop Order. 


When the 
articles on the requisition 


storekeeper has issued 
shown in 
Fig. 1, properly filled in the date of 
issue, the value, etc., and has made 
the proper entry on his own records, 
the complete requisition is sent to the 
3efore work 


cost clerk. doing any 


f stock or 
order, it is assumed 
that the foreman has received a writ- 
ten order for that work. A form for 
such an order is shown in Fig. 2. This 


or issuing requisitions for 


material on an 


gives the serial number and date on 
which it is written, followed by the 
name of the customer and shipping 
This is followed by the 
name of the customer’s order and the 
date when received in the shop, ship- 


directions. 


ping date, the numbers cf the requi- 
sition, estimate, etc. A space is also 
allowed in which to note the price 
when it is desirable to do so. The 
name of the department to which the 
order is sent is next given and the 
date upon which the work should be 


PRODUCTION OF 


HE importance of sound pump cast- 
T ings no one can overestimate, and 

the molder who clearly understands 
the life and property therein involved, is 
doing no more than his duty, to see that 
nothing sham or shoddy shall pass from 
the foundry. Thus, it is that many engin- 
their 
Some 
may say that it is mere cant to talk so, 


eers have their conservatisms :n 


particular founder for pumps 
as the specified tests of 
square inch bring all 


pounds per 
founders to the 
same level. This is only partially true, 
for while a pump may be estirely satis- 
factory on this, and its exterior so far 
lass, still be- 
yond all this there are other conditions 
to be mastered, without a due 


as inspection goes, be first c 


which, 


understanding, militates against the 


life of the pump, with the result that 


its greatest working capacity is at a 
minimum of duty, when its greatest 
capacity should have been possible 
at its maximum of duty. Further, 


the casting of pumps brings out the true 
value of a man regarding his knowledge 


completed in case a date has been set. 
Space is also allowed for a description 
of the work. This order card is 4 x 
6 inches. It is 
original of which is 
by the order clerk. 


a carbon copy, the 


usually written 


Form for Material Used. 


On the back of this card is printed 


a form for the amount of material 


used, as shown in Fig. 3. The order 
number and date are inserted on this 
Under 
the head of material a sufficient num- 
ber of 


card for convenient reference. 


spaces are allowed for the 
various articles used on the order and 
their value. The quantity column is 
always filled in by the pattern shop 
foreman and he ‘usually fills in the 
rate column, but leaves the last col- 
umn for 


the cost clerk, who also 


makes up such 
sary. The filling 
the order is made up on time cards, 
preferably by the jobbing time card 
method, with the time of commencing 
and completing the order, stamped by 
a recording clerk. When the work 
has been completed and the foreman 
has made up the 


totals as are neces- 


time consumed in 


material account, he 
Signs it and sends it to the foreman 
for approval. After examination, if ap- 


proved, the card is sent to the cost clerk. 


PUMP CASTINGS 


BY WM. ROXBURGH 


of the uses and adaptation of the different 
brands of pig metal in the foundry. Some 
have their stereotyped pump mixture of 
hematite, gray and scrap iron of ordinary 
qualities, and regard this as a panacea for 
all the ills that afflict this class of work, 
been 
mixing ac- 


and many a good foreman has 
thrown off his guard by 
cording to There is 
nothing wrong in customers specify- 


specification. 


ing what they want, provided they 
take supreme responsibility, at least 
when their casting is under hydro- 


static pressure, but if not, all the buy- 
er has a right to ask for in this re- 
spect, is, that his shall be 
sound and perfect in every way while 


casting 


being hydraulically tested. 

It would not be interesting to many 
of your readers, to spin a treatise on 
how a pump mold should be made, 
further than to say that what this 
short article contains refers to pumps 
of any size from two to 12 tons 


or more in weight, the latter being 
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the heavier metal will as likely as not 
give most trouble while being tested. 
While not taking up much time with 
the mold we cannot get a proper under- 
standing of our subject without touching 
on one or two of the points which are 
so essential to the success of casting 
pumps. 

We will take for granted that the mold 
is complete and in every way gated so 
as to run in due time, and that the 
metal has flowed into every nook and 
crevice, valve seats, etc., so that when 
bored or machined ali will be sound 
and perfect, and that coldshuts are 
secured against by using the right 
mixture of metal and casting at the 
proper temperature, a strict observ- 
ance of these two points being of the 
greatest value as we may see further 
on. 

As the 
is very much what the cores make 


inside of a pump casting 


it, it is of much importance to see 
that as little broken skin as possible 
be made by the jointing of cores—a 
necessary evil too common with many 
of the larger sizes of pump castings 
Indeed, where the inside of a pump 
is made by one complete core, results 
are at all times more satisfactory, but 
this being seldom a matter of choice, 
and as the matching of cores necessi- 
tates the use of chaplets in a more ex- 
tensive way than otherwise, strive to 
use the fewest possible, and also the 
greatest minimum of fins between the 
jointing of cores. These two factors 
may seem trifles to many, but an in- 
discriminate use of the former, and 
an injudicious or careless method of 
the latter is, to say the least, not 
good for the casting, as both inten 
sify the risk -of sweating while being 





tested. 

f Brunch \ 
Core } 

\ 

Partin Line 
| 
Main Cere 

Fig. 1—PorpuLtar METHOD OF CLIPPIN« 


CORES 


Figs. 1 and 2 illustrate two ways 
of “clipping” cores Fig 1 is the 
most popular, but is not good, as the 
clearance shown at AA, Fig. 1, cre 
ates nasty fins that have to be chip 
ped off, consequently affecting this 
part of the casting; the less broken 
skin there is about a casting the bet- 


Tie Founpry 


ter, and especially is this the case with 
castings that have to be tested hy- 
draulically. 

In a word, if the foregoing be ob- 
served with intelligence, the danger 
of sweating will be minimized and the 
crowth of internal corrosion in such 
castings will be reduced to the lowest 


iy _ Branch \ 
\ B | core 









Partiag Line | 
\ Wain Cove rs 
> 
B 
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ic, 2—Prorper METHOD OF CLIPPING 


CORES 


possible, which in turn gives the long- 
est working capacity to a pump cast- 
ing, 

Fig. 2 obviates this trouble to a 
very great extent, and in every way 
improves the casting, besides’ the 
chances of a mishap in the foundry 
through the “clips” 
while coring, or 


being broken 
washed away while 
pouring, thus both dangers are abso- 
lutely removed jointing the cores, as seen 
in Fig. 2. In this illustration it will be 
observed that BB constitute the “clips,” 
these are rammed up on the main core by 
the aid of a saddle box which may either 
be of skeleton or complete form, fin- 
ished and dried along with the main 
core, and if ordinary care be taken 
with the face of the branch core (see 
Fig. 2) to see that it fits into part BB of 
the main core, the amount of fin accom- 
panying this method of dealing with 
branch cores, is trifling indeed. Hence, 
lig. 2 as illustrated is the ideal modus 
operandi for working branch cores which 
have to be built against round, spherical, 
or square faces, and the larger or 
greater the diameters or surfaces may 
be, the advantages become the more 
manifest in every conceivable way, 
and for cheapness of production it 
has no equal where “clipping” and 
‘ointing of cores are a necessity. 
Although the metal for casting 
pumps has already been referred to 
Nn a Way, we 


again emphasize the 


fact that it is not so much from a 
tentional, tortional, or transverse test 
of metal we must judge alone, for 
while these points may be paramount 
with many castings, it is not so with 


yumps, to the neglect of fluidity. 
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The margin of thicknesses given 

sually safe, and when failure does ox 
-ur it is generally to be found 

tumething else than the 
netal, that is to say, if the thickness: 
are proportioned and manipulat: 
practice. Th 
Leing so it follows that while a si 
perior and probably costlier iron may 
be quite serviceable for many casting 
the same may not be suitable f: 
pumps of elaborate or complex d 
sign, and further, because of the n¢ 
cessity there is to guard against using 
a metal that inclines toward rapid 
oxidation, with its consequent excess 
of shrinkage. 


with intelligence of 


Oxide laden metals ar¢ 
at all times mischievous, and nowhere 
is this exemplified with greater em 
phasis than in the casting of pumps 
As with valve seats that have to be 
faced and bored, variety of thicknesses 
of metal in the same casting, and 
cast at a temperature suitable for the 
heavier parts, danger from coldshut 
with this metal passing upwards, per- 
haps, to lessen space of mold, becomes 
intensified at those extremities 
through the oxide laden metal refus 
ing to fuse, thus creating a fault 
which is more than likely, 
to remain concealed until such time 
that the hydraulic test reveals this in 
curable mistake, so suggestively named 
“coldshut.” 

Tigs. 3 and 4 give the contrast be 
tween fluidity and fusion, coldshut and 
non-fusion. Fig. 3 shows what is 
wanted, Fig. 4 that which must be 
avoided. It will be noticed that the 
iormer of these figures represents the 
metal as having passed quite fluidly 
over the highest part of the core A, 
while Fig. 4 represents the metal 
sluggishly meeting, but, the oxide sur 
faces as seen at B are 
to meet, yet 


casting, 


compelled 
never fuse, and if w 





ics. 3 AND 4—PROPER AND IMPROPER 
FLow or Metat AROUND CORES 


accept the inside and outside skin 
ihe metal, which is never thicker tha: 
a piece of silk paper, homogeneity o: 
assimilation of fluidity at those point 
are absolutely nil, and spell irr 
trievable loss for all castings that ar 
to be hydraulically tested. 

Again, valve seats of such casting 


want oc 
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a rule, are more or less dispropor- 
iate in metal, and as a result pro- 

irregular and erratic movements 
Such 


e to the best metal ever produced 


shrinkage. behavior is dam- 


he casting of pumps. Hence it is 


what many consider to be the 
metal, and which by the way is 
always the cheapest, has failed 


n tested by others. Therefore, if 


be no practical knowledge in 
adaptation of metals as they relate 
he production of castings and their 
ral wants, the analysis cf this, that 
he other metal availeth nothing. No 
even a the euter 


knowledge of 


eae 


(Sy 














1—Tonés WHtcH E 


ASILY CRUSH THI 


CRUCIBLI 
which are first to fuse, and last 
freeze, or a mastery of all that is 


the gamut of the chemistry of cast 


n. means but little if not coupled 
th cause and effect producable 
ough the three transitions, first 
m the fluid to the plastic, second 
m the plastic to cherry fred _ solid- 
ation, and third, from this  transi- 
n to absolute shrinkage, and the 


sequent treatment of — slackening 


facilitate shrinkage when neces 
ry. 

Thus we summarize the knowledge 
cessary for using metal in the 


“The FouNDRY 


foundry, as, “mixing,” “adaptation,” 


“temperature,” “feeding when neces- 
facilitate 
“lo- 
“cam- 


to- 


and “slackening” to 


shrinkage, 


sary,” 


“position of casting,” 


cation of impurities,” “design,” 


ber” in bedding down, ete. These, 
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Fic. 2—TONGS BRASS 


GERMAN 


USED IN 
TOUNDRIES 


gether with the power to grasp the 


phenomena warped through the 


the 
shrinkage as 


con- 
transitions of 
to, 


the success of casting 


tinuity of three 


previously referred 
mean much in 
pumps, and other castings of complex 
design, small, cast in 


large or steel, 


brass, or iron. 


THE CARE OF CRUCIBLES IN 
THE BRASS FOUNDRY. 
sy Emi B. 


proper 


HORNE 
With 
average 
dries 
new, 


life “of the 
foun- 
lengthened. A 
should 


the 
used in 


care, 
crucible brass 
be greatly 


crucible 


can 


cold never be 








ic. 3—ToNGs 


['tcs. 4 


IN SMALI 


SHOWN IN AND 5 


ADAPTED FoR US! [FOUNDRIES 
the furnace 


been 


placed in immediately 


after it has should 


be stored in a dry, warm place for at 


received. It 


least two weeks before it is used, the 
top of the core oven being ideal for 


storage purposes. 
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The lifting of the crucib'es out of 
the furnace is another factor that af- 
fects the number of heats that 
be safely made. The tongs shown 
in Fig. 1 are properly styled “cruci- 
ble crushers.” A crucible in 
8 or 10 heats been made 
not require much force to 
The long the tongs when 
pressed sufficiently to slip 
over the ring exert a great force and 
crucibles are frequently 
this way. 


can 


which 
have does 
crush it. 
arms on 


together 
flattened in 
The tongs shown in Fig. 2 are not 


much better and are used almost ex- 
clusively in Germany. 


L 


—s 
) 
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Fics. 4 ANp 5—ToNcs PROPERLY DESIGNED 


WHicu po Not CRUSH THE CRUCIBLE 
A pair of tongs and a catching de- 
vice shown in Fig. 4, 


can be 


are with which 


any crucible pulled without 
The pot is gripped a few 


inches below the center, and the fuel 


crushing. 


must be pushed aside to insure a firm 
hold. By the use of the tongs shown 
in Figs. 1 and 2, the crucible is fre- 
quently only held at the top and the 
pot is easily crushed in this way. The 
Figs. 4 
used in connection with hoists, while 
the 
adapted 


tongs shown in and 5 are 


arrangement shown in Fig. 3 is 


for small foundries having 


no hoisting arrangement. 



























A comprehensive discussion of the various melting processes a 
including a comparison of the converter and air furnace urna 
tonn 
he 
BY RICHARD MOLDENKE the 
bad 
\KING next the Bessemer con that which is unavoidable in the melt- on malleable work on account of its const 
17 verter process for making mall- ingandthe raising of the metal to the action on the carbon present. Lar; the 
eable castings, we find this proper pouring temperature. In other quantities throw out graphite easily, f th 
rather new line, and so far only used words, if it were possible to simply making a white casting gray and u iron 
in some parts of Europe, where the melt without changing the composi- fit to anneal. There must further be metal 
fracture of an annealed malleable’ tion whatever, the ideal melting con- an uncertainty as to how much sil 
casting is similar to that of steel. The dition would be obtained, as any _ con is blown out before the process is 
quantities blown at a _ tim very strength gained by the reduction of stopped, and finally the tendency 
small, say half a ton to three tons, the silicon and the carbon can be _ burn the metal is greatest on account 
and the process is no different from more easily and better obtained by of the direct introduction of oxygen ] 
the ordinary baby Bessemer process charging steel scrap in the mixture. into the metal, which should be 
now used, except that it is stopped be Ilence, in discussing the Bessemer avoided at all hazards. 
fore the silicon gets too low. In _ process for making these castings, the Mention is made of the process at = 
other words, it is necessary to first reduction of silicon is not necessary this time, because the number of baby 
melt the charge in the cupol run except to get heat, and this can be at- Bessemer plants is slowly increasing 
the molten mass into the converter tended to in the cupola just as well. in the United States, and there may 
be a temptation to use an existing i] 
plant for malleable as well as_ ste 
castings. 
| Air Furnace Process. 
| 
\ The air furnace process is probably 
— ee ie the most important in use today, at 
r | ger will likely continue so, as its advar 
a tages are numerous, and the produ 
7 ee 8) ow, excellent. Briefly summarized we 
—| | have the following conditions: 
= 7a The air furnace is comparatively 
| VRE PRI GLO cheap to build, and is easily main 
| tained. Its operation does not requir« 
ow ~ | the skill as does the open-hearth fur 
| nace. The air furnace may be built 
| in very small units, as low as _ thr: 
The Foundry tons capacity, and still have a_ high r 
Fic. 1—Co TyprcaL Air FURNACE efficiency. On the other hand, its si 
is only limited by the ability to get 
the metal away and poured before 
blow until the silicon 1 b ( The reduction of the carbon can sim- deteriorates through being held in tl 
mated to have dropped ol ilarly be accomplished by charging furnace too long. The air furna r 
Then a sufficient quantity n eel, and any trouble that follows can can be started up from a cold cond 
um is added to insure sound tings, be corrected by adding aluminum in tion and make good iron. Successi : 
and the metal is poured the ladle, just as has to be done with heats can be made from it without 1 ) 
ET ee nverter. The advantages do not newing bottom. Air furnaces can I : 
efore seem to be manifest. scattered about the shop as requir I 
Th dy ges ol I ; is no gas flues, extensive excay 
would seem prol Disadvantages of the Converter tions, and charging platforms f 
can minds Process. necessary. The iron made is of tl f 
which can1 dot b | to the disadvantages. Melt finest quality, if the furnace is rt 
y cupola p comparatively high silicon mix- properly. The consumption of coal 
the mistaken i \ in order to blow silicon out of fair, if fired right, and of good qualit 
to refine the 1 1 t f rwards, means throwing money’ The furnace is quickly cooled and ea 
malleable casting This is the of the window. The melting loss ily repaired. It can be built by ine> 
case, as tl I g oO process, on account of the pensive workmen and kept in go: 
manganese, and perhaps a littl previous melting, cannot be less than shape cheaply, when compared wit 
bon, which takes place in any of the 15 per cent d may be much more. the open-hearth furnace. It requiré 
processes for making “mall \luminum is not a good thing to use no gas making plant, and can b 
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own indefinitely without abnor- 
mal «cterioration. 


dvantages of the Air Furnace. 


disadvantages may be summed 
It takes at least an 
Phour onger to run a heat in the air 

than it does for the same 
the open-hearth, because 


vy as follows: 


nn in 
the furnace is comparatively or alto- 
cold when charged. This has 
, bad effect on the metal. The coal 
consuniption is greater than that of 
the open-hearth The 

the bath leaves a layer 
the stack, 
oming out last. 


furnace. form 
thin 


which 


of 
the 
This metal is 


ear is 
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where the work is continuous 
throughout the year, day in, day out. 
Therefore, it is good practice to have 
both furnaces in a plant, the steady 
work going to the open-hearth, and 
the intermittent lighter 


castings coming from the air furnace. 


cerns 


as well as 


Construction of the Air Furnace. 
Essentially, the air furnace is simply 
a covered basin of refractory material, 
into one end of which there is forced 
a big volume of flame, and the prod- 
ucts of combustion are permitted 


It 
the design of this basin, the details of 


to 
in 


escape from the other end. is 


directing the flame, and the way this 





71 
burned no matter how careful the 
furnace is run. The firing end, with 


bridge wall, grate, and ash pit, gives 
a fair idea of the form of an air fur- 
nace for malleable casting purposes. It 
will be seen that the roof slopes down- 
ward just behind the bridge wall, the 
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Fic. 2—Sect:oONAL View or A WELL DesicNep Atk FURNACE 
en burned before it is poured is made to do its work that the eff- intention being to force the flames 
tings. Onaccount of thelonge: ciency of the fuel used, depends. into the metal stacked up on the bot- 
quired to melt, and the difficul- . , tom, when melting begins. It is over 
Rigas ; English Type of Air Furnaces. 
holding the metal long in the this bridge wall, that the usual prac- 
after it is ready, the air fur- Fig. 1 is an illustration of a typical tice of placing air pipes exists. These 


annot be made as large as 


open-hearth furnace, unless quality 
e sacrificed. The flame striking 
the top of the bath, and in the 

actually the 
of 
the the 
0.05 sul- 
the charge has frequently had 
0.34 
t when the coal contained over 
r cent sulphur. 


he -} 
througn 


cutting 


harge, necessarily imparts much 
Iphur 


Iron 


f 


from coal to 


with per cent 
sulphur content increased to 


In the open- 
this is not so noticeable. 

ig the advantages with the dis- 
ges, it seen that the 
nace is the best all 
melting device that the ordin- 
nt can install. Hence it will be 
in the great majority of Amer- 
ialleable It 
in the very large plants where 
le 


usands 


will be 


probably 


casting foundries. 


are contracted for 
at that 
furnace essential, 


castings 


of tons a time, 


is 


ven-hearth 


irther, an open-hearth plant 


be used even by smaller con- 


outline. This is 
and taken 
“Modern Iron Foundry Practice” 
lished by Van Nostrand. - It 


exaggerated contour 


air furnace in an 


English furnace, is from 
pub- 
rather 


the 


is 


in the of 


Air | 


roof, and presents a bad spot where 
the stack and furnace body come to- 
gether, the brick at that point cutting 
away very rapidly. However, the bath 
is shown as well as the sloping bed, 
with the thin 


the 


metal 
to 


feather edge of 


toward roof which is be 


sure 


pipes allow air to be blown into the 
flames, promoting more perfect com- 
bustion and sending the hot gases into 
the mass of metal below. The arching 
of the crown of the furnace allows the 


ieee ee 
RS 
ae 
to pS. 
I Fou 
*URNACE BUNG 
heat to be deflected downward, and 
is very essential to a furnace of this 
type. 
Well Designed Furnace. 
Fig. 2 shows a sectional view of an 


air furnace of much better design. 











Fic. 4H—Atr FuRNACI 


SHOWN IN Fic. 2, ERECTED IN THE PLANT OF THI 





Morse [TRON 


Works, Erte, Pa. 


The sand bottom is not shown in the 
illustration, being put in after the fur- 
nace is built. This furnace plan was 


Morse W orks, 


Pa., where the furnace is in 


loaned by the Iron 


Ierie, suc- 


cessful operation. Fig. 3 shows a bung, 


a number of which go to make up 


the roof. Some of these are removed 


after every heat, to allow charging. 
The furnace in question has a 
length of 35 feet, and is 5 feet wide 


inside. The top blast in this instance 
has been placed a little distance away 


from the bridge wall, to get the great- 


est combustion directly over the 
tapping spout. Otherwise the furnace 
is typical of existing ones in practi- 
cally all other plants It also has 


two doors to facilitate charging, some- 


which is not found on 


Fig. 4 
the 


thing always 


other furnaces. shows _ this 


furnace erected in foundry. 


Peculiar Arrangement of Tapping 
Spouts. 

Fig. 5 shows another air furnace, at 

the Pratt & 


which a 


works of Letchworth, 


3uffalo, in peculiar arrange- 


ment of the tapping spouts is shown. 


These are on different levels, and al- 
low the top iron, which is the hot- 
test and most likely to burn, to be 
drawn off before the lower level of 
metal is tapped. In this way the ca- 
pacity of a furnace can safely be 


danger of burning 
This 


the 


increased without 


the extra metal. arrangement 


was designed by author and 


applied by him at his works’ in 


Pittsburg, from whence it was 


adopted by others. In his own case, 
however, he employed three spouts at 
different levels, and thus got the same 
results as would be had with a tilting 
furnace, at a much lower first 
This 


better advantage later in discussing the 


cost. 


arrangement will be shown to 


open-hearth furnace. 
Whiting Furnace. 


lig. 6 shows the general construc- 
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tion of a 10-ton air furnace, bu by 
the Whiting Foundry Equipment <o, 
Harvey, Ill. Fig. 7 also shows @> air 
furnace of 10 tons capacity, bu’ by 
the S. R. Smythe Co., Pittsburg. th 
of these are excellent furnaces, and 
give a high fuel efficiency and iirst 
class iron when handled prop: 

In melting iron for making 1» dlle- 
able castings, it should be remem) cred 
that as little refining as 
desired. A short melt, making iron at 
the highest safe temperature for metal 


possil is 


and furnace, is the desideratum. Re- 
fining, while reducing the icon 
and getting added heat by this 
means, always” results in oxidation, 
the effect of which has become more 
noticeable since the charcoal irons 
were abandoned, and coke irons substi 


tuted therefor. Itis therefore better to 
use coal or gas for fuel than silicon, be 
The iddi 


obtained by re 


sides, it is less expensive. 


tional strength ning 


as it was formerly carried on, is best 


obtained by changes in the mixture, 
as previously explained. 

It is therefore necessary, in d 
signing a furnace, to provide for an 
easy method of charging quickly; to 
get the of the 


shortest time, 


most out fuel in the 


space of even at the 
expense of efficiency, if necessary: and 
lastly, to the 
shortest possible time. 


tap out metal in the 


Former Practice. 


In the olden days of malleable prac 
take off 
and wher 


tice, it was customary to 
. 


the bungs, charge, 


top 








Fic. 5—Air Furnace.WitH Two Tappinc Spouts AT DIFFERENT LEVELS 
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realy to tap, have the molders catch metal taken from the very top of the 
the'r ladle full of metal at the spout, bath showed white until the plate 1% 
and then file up on a platform to pour inches thick was broken from the one 
it back into the bath. This heated 2 inches thick. This metal was mot- 
their ladles, and did not waste any tled. The casting made from the first 
iro This very praiseworthy method ladle tapped on the other hand, had 
seeius to have been abandoned at the that particular heavy piece show a 
present day, and unfortunately noth- perfectly gray fracture. 
ing takes its place. Rather elaborate When pouring, the same thing will 
experiments made by the author have _ happen, the first of the tap is undoubt- 
demonstrated, that while the top and edly colder than the top of the bath 
bottom of a bath of “malleable” usu- at that same instant, and hence much 
ally have a composition so nearly judgment must be used to pour the 
alike that the difference may be classed first iron into work which is fairly 
as within the limits of error of the thin and will give the iron a _ white 
analyst (presupposing that the bath fracture. Spouts placed at different 
has been thoroughly rabbled by the levels overcome much of this, taking 
=. o- a. 
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Fic. 6—Type or Ark FurRNACE BUILT BY THE WHITING FFoUNpRY Equipment Co., 
melter throughout the heat), the tem- away the hottest iron first, instead of 
perature of bottom and top of this’ the reverse. 
molten metal is by no means. alike. ° 
This is best shown by the following Form of the Bath. 
test. The composition of the bath In designing an _ air furnace, the 
for silicon was 0.73 per cent at the shape of the bath is important. The 
top and 0.75 per cent at the bottom, deepest portion is always put next 
where the metal was taken from the to the bridge wall. and the bottom 
first ladle tapped, and was dipped out slopes upward to the throat of the 
at the surface at practically the same furnace. In melting, this always leaves 
instant. Molds were made with a pat- a thin or feather edge of metal where 
tern stepped up from a plate 2 x 2. it is affected by the waste gases, and 
inches and % inch thick, to similar therefore badly burned. This may be 
plat'es 34 inch, ™%-inch, 34-inch, 1 inch, avoided by cutting downward into the 
1’. inch and 2 inches thick. All plates bottom, so as to leave the metal some 
connected to form one casting 2 x 14. two or three inches deep at the end. 
inches with the thicknesses in steps. This, together with the covering of 
\fter the metal had set and cooled, slag that usually remains there, effect- 
the castings were taken out and the ively protects the metal from undue 


s broken off one by one. The 


oxidation. 


73 
Where the furnace ends and the 
stack begins, there should be a curve 
upward, allowing the gases to sweep 
into the stack without any sharp turn. 
This saves bricks and labor. Doors 
should be provided, so that the melter 
can rabble the heat thoroughly during 
the melt. For large furnaces, tap 
holes on both sides, and if necessary 
two of them on each side, will help 
to get the metal away faster. The 
philosophy of this will be seen from 
the fact that when a test plug is taken 
from the top, or at any rate from a 
point not very far down in the bath, 
and it indicates that the heat is ready 
to tap, it is oftentimes hour 


an or 


ee 


Top of 


Rr Grates | 
; + Lt =" Floor Line 
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that 
gets out of the furnace. 


more, before top metal actually 

This should 
not be, for an hour’s exposure of such 
hot metal to the gases passing over 
it, is sure to have a deleterious effect. 
Hence the importance of getting the 
iron out quickly. 

On the firing end, of course, it is 
necessary to have plenty of combus- 
tion space, grate bars through which 
blast can penetrate, clean ash pits, kept 
as cool as possible, and a clean and 
not too thick a fire. The great de 
sideratum at the present time the 


application of a stoker to the air fur- 


is 


nace. Experiments so far conducted 
with the appliances have not mate- 
rialized as they should, simply be 
cause tthe wrong type of = stoke: 


was tried. Once the firing can be reg- 





ulated similar to a boiler there will 
be a different story to tell in some 
shops. 


Charging. 
In starting up a 
supposing the brick work to have been 


new air furnace, 
completed and the furnace dried out 


by fire, it is necessary to make a 


The 
apply layers of fire sand, with a little 


sand bottom. best method is to 
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down, and a layer of slag collected 


on the bath. This prevents the steel 
from burning before melting down. 
After the bath is liquid, and the 
slag is well up, this should be drawn 
off, and the metal given a chance to 
heat up. Usually it is necessary to 
skim again, and oftentimes a_ third 
Test plugs are taken from 
time to time as the heat nears comple- 


time. 



























































clay for the under layers, in thicknesses tion and the character of the metal 
of 2 or 3 inches. Burn them in by and its temperature judged from 
firing. Keep this up until the top, the appearance of the fracture. 
where clean fire sand without clay is The diameter of this plug should 
best. When charging, the sprues be as large as any section found 
go in first, simply shoveled in and 
spread evenly on the bottom. The i 
pig iron should go in next, and be | | 
nicely piled half at each end, not 
thrown in  promiscuously. As_ the 
sprues melt and the piles of pig begin | 
. t t 
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Fic. 7—SEcTIONAL AND PLAN VIEW oF AIR FURNACE BUILT 
BY THE S. R. SMyTHE Co., PitTspurc. Capacity, 10 TONS 
The Fi ry ‘s 
to melt, the man in charge can in the castings to be made. One 
introduce his iron bar, and push and_ one-half inch is a_— usual 
down pig after pig into the cen diameter where the heavier class of 
tral bath, thus keeping liquid iron castings are made. This plug, after 
there all the time. In this way all the sefting, is held in water until cold 


pig iron is gradually melted, and the 
slag comes up top. 
Where the hap- 


hazard, the whole pile melts down to 


readily to the 
metal is thrown in 
handle the 
charge to advantage, and the 


gether, the melter cannot 
melting 
is prolonged possibly half an hour or 


more. Moreover the metal suffers ac- 
cordingly. 
Malleable scrap can be charged with 


the sprues, but steel 


should be 
introduced after the charge is melted 


scrap 


enough to break without coloring the 
broken off, the 
extent or absence of mottling noticed, 
and the still to be 
given the before tapping deter- 


fracture. Then it is 


length of time 
heat 
upon. 
Use of the Test Plug. 
Briefly it may be stated that such 
a test plug should show only a slight 


mined 


amount of mottling. The white crys- 
tals be clear and large, the 
rim should not show pin holes, and 


should 
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the structure should not be mush,. |j 
there is excessive mottling, the \ath 
may be either too high in silicor, or 
the temperature not high enough. [py 
that case continue the melting intij 
a thin steel rod introduced in th, 
bath and swished through the air 
throws off a shower of sparks, w- 
ing that the iron is good and hot. ]j 
the plug continues to show motiling, 
a little low silicon pig had better be 
thrown in. If the plug is clear white 
and thin castings are to be made, some 
high silicon pig, or ferro-silicon with 
say 20 per cent silicon, should bh 
added and the heat well rabbled. This 
will bring out the heat as wanted. If 
the rim of the plug shows pin holes, 
the heat has been burned, and it is 
then up to the judgment of the man 
in command whether to add high sili- 
con iron, and pig the heat, or to tak 
chances. Probably the best way t 
judge is to pour some of the iron int 
molds. If it pours all right, and the 
ladles do not skull, the iron may be 
used, but if these 
pig the heat. 


symptoms appear 
In any case where the 
test plug shows pin holes due to gas 
in the metal, no important work, or 
where pin holes in the casting 


be tolerated, should be pour 


Melting Ratio. 
In general, the efficiency of 
furnace should be four pounds o 
to one pound of coal, the latter to bi 
The 


somewhat a 


of very good quality. length 
the heat would be 
For a 10-ton heat, after irg- 
ing is complete, about four hours 
see tapping commence. 

The writer has known heats of that 
size to take from five to ten hours b 
fore 


lows: 


they could be tapped. This 1s 
very bad practice, and though the cast- 
ings may not have showed many sur- 
face defects, 
strength as 


they were not up to 
they should have been 
Again, some furnaces only melt two 
pounds of iron to one of coal, instead 
that This is 
case of bad design or poor hai 
The author has been told repeatedly 
} 


of double amount. 


when making statements regardi: 
efficiency of air furnaces, that 
high ratio is only obtained onc: 
while, but not regularly. Th: 
answer that can be given is tliat 4 
plant should be kept up to the po! 
where this efficiency is always main- 


i 1, j 
tained. Some one should be held 
responsible for it as a simple matter 
of shop economy. It pays to keep 


everything about a malleable shop uP 
to the highest standard, for 
begins to deteriorate, it does so very 
rapidly, and returned castings are bad 
things to have about. 


when it 
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CUPOLA CONSTRUCTION AND OPERATION’ 


Severe requirements and melting conditions of the modem 


gray iron 





IN years back, 
when one 
foundry was 
supposed to 
make almost 
everything 
from stove 
plate to an 


block. 


the one ar 


anvil 


rangement 
of a_ cupola 


was made to 








generally an- 


swer all pur- 
-s. In other words, it was a job 
that 


competition 


ng cupola was not pressed 


erely by 
Specialty Cupolas. 


We have now in our different needs of 
elting with cupolas, conditions that call 


for 


1. A cupola that can be run steadily 
d continuously for a period of 12 to 
144 hours, or all the week, day and night. 
2. A cupola that can run at intervals 
one to two hours, but continuous in 
not dropping its bottom for a period of 
m four to eight or more hours. 
3. A cupola that can melt fair-sized 


its of considerable very fine or dirty 
ap alone, mixed with pig iron. 
steel 


+, A cupola to melt scrap, tin 


rap or sheet iron mixed with grades 
casting scrap or pig iron. 

A cupola that will burn out the lin 
the least. 

A cupola for best speed in melting 
e heats for its capacity. 

A cupola that can melt a large heat 
the shortest time, or as fast as th 
tal can be taken away from it. 

A cupola to be the most economical 
its use of fuel. 
least labor 


leaning it out and having droppings 


A cupola requiring the 


freest of shot iron. 
. A cupola that can hold from two 


ten or more tons before being tap 


A cupola that can let its metals 
continuously. 


Read at a meeting of the New EF: 
ndrymen’s Association, 
08. 





furnace — Cupola _ operation 


12. A cupola that will give the best 
hot and clean iron. 
13. A cupola that can best melt 


large scrap or solid bodies of iron. 


very 


14. A cupola best to melt with coke or 
coal or having them mixed. 

15. A cupola that can melt a large or 
medium heat slowly so its metal can be 
taken steadily from it by occasional taps 
during the lapse of five to nine hours 

All of the 


tures involve more or less of a blending 


above 15 different fea 
of variations in construction and manipu 
lation that make a very interesting study 
for the 


one that desires to comprehend 


the flexibility of cupola practice. In 
treating herein of the special points 


raised, the writer for want of space can 
only cite the main is involved, 


should be 


all conversant with founding 





but which sufficient to place 
anyone at 
on the right track of successfully attain- 
ing the desired ends. 

While we have the 15 different fea- 
tures from which desired practices 
can be selected, it 
subdivision of 


classes, specialty and general 


as is herein shown, should be capable 
of covering all the combinations that 


ire generally needed 


Construction of Cupolas. 


In taking up a brief description of 
the chief features and mbinations 
required in constructing Ss, we 
lave first, referring to the ) roing 

j 
numbers 

| Th se th il 1st } t 1 1 
tuyeres ranging from 3 to 4 feet above 
the bottom plate 1 slag y] from 
12 to 18 inches below bot 1 of 
the tuyeres, and two oO t ( Vs ol 

lv¢ Ss Tl ( Ola to V¢ on 
of 16 to 20 feet ym its b lat 
to bottom of charging doo Ir su 
f pening f dmittin he stocl 

I 5 — > 
ind not less than 60 in s inside di- 
mete he walls to be g ll rt 
a straight chat t 

’ = f 

2. Imphes having pola so a 
ranged that a openings b vy t 
charging door can be closed to mak« 
the admittance of air or draft im 


practicable at any 


and 


1 - - - 
large breast 


repairs 
BY THOMAS D. WEST 


that can be removed at 


the end of every interval in melting 


to admit of removing all iron drop 


pings and dross or slag before. bank- 
ing to hold over the inclosed incan- 
descent fuel from further burning 


until all is again ready to charge more 


fuel and iron and put on the blast. 
If a hot blast or warm air is used 
the better success in continuing such 
intervals of melting 


Tuyere Arrangement. 


: ie ‘4 
3. A cupola for this will also serve 


for No. 4, and is one tthat should have 


two rows of tuyeres, the bottom row 
being from 24 to 36 inches above the 


bottom ate and having a slag hole 


10 to 14 inches 


} + 
the tuyeres. 


] 
below the 


The cupola should be 


from 36 to 50 inches inside diameter, 


but if larger than 60 inches, a “center 
blast” would be found very advan 
tageous. In height, such cupolas 
could range from 10 to 16 feet. 

5. The best of all features for this 


blast” 


: 1 
without 


is “center alone or in combt1- 


nation side tuyeres, whet 


used in cupolas over 60 inches inside 
Without “center blast” it 


implies having the brought in 


diameter. 
lining 
1e ] ywer 


1 


large 


tuyeres, and the same 
openings or areas. 
per tuyeres are not used in this cr- 
for which are stated 
iter on. This cupola should also be 
sufficiently large in diameter so that 


no more than medium-sized heats for 


its capacity would be run and a mild 
blast used. 
6. This cupola invariably calls for 


t 


high tuyeres and a slag hole to be 


from 8 tto 12 inches or more below 
the bottom of the tuyeres. It is 


best having -upper tuyeres and must 
flux charged with its stock of 


fluid 


slag that can be run off between every 


fuel and iron to help form a 


tap after a cupola has been melting 
ibout 30 minutes Blast pressure to 
range from 8 to 12 ounces and to 
pass through large area tuyeres. Cu- 
yolas under 50 inches inside diameter 


are best having a straight lining; over 
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60 inches the lining could be brought 


in or boshed or a center blast could 


be used. 


7. This must be of a large size for 


Have low and 

The 
of large area and. it 
if there 


its capacity. tuyeres 


should be 
the better 
With 


diameter, 


no slag hole. tuyeres 
all 


row. 


is 


is an upper cu- 


polas over 40 inches inside 
the 


ward 


brought in- 


60 


tuyeres may well be 


or boshed, or if over inck 


be 


trom 


1e$ 
The 
to 15 


used 
10 


character 


blast 1s 
to 


a center 
blast 


ounces. 


to 
pressure 
This 


cupola most desired by 


range 


the of a 


is 
shops having 
de sire 


Such 


a large force of men and 


t 
tO 


pour off as soon as possible 


cupolas cannot be expected to be the 


most economical in fuel, but. if 


can cut down the time of a 


15 


for 


force, minutes saved every heat 


pays considerable loss in the 


of 


use 
fuel. 
Large Cupola. 
8. In considering this 


cup yla, we 


have first of all to concede that what- 
used, it will be 
1tS 


but 


is 


size 
the 


ever 


near limit of capacity 


granted, we have then to 


having | 


to 


to obtain a high cupola 


area tuyeres brought in work 


connection with upper ones, and if 


over 60 inches inside, diameter, to use 


a center blast in combination with 


the outside tuyeres. Therze must also 


inches below the 
to 


about 


be a slag hole 6 


tuyeres and this is be used after 


has one-third of 


The 


fair 


a cupola run 


heat. bottom r of 
to of 
18 24 


bottom plate. 


its W tuyeres 


be and to from 


to 


area range 
from the 


10 


run 


in height 


Blast 


inches 
pressure 8 to 
ounces. If this cupola cannot be 


to its capacity, then lower the 


6 to 8 


tuyeres 


inches and dispense with the 


slag hole. 


| 


9. There are two plans that 


adopted for this work. The first is 
to utilize a cupola after the features 
embodied in No. 7. The’ second is to 


use a center blast, or fairly high large 


area tuyeres and in all cases where 
cupolas are to be run over one-half 
of their capacity to utilize a slag hole 
to its best efficiency In no case 
should any cupola be run. over. the 
limit of its operating capacity in good 
order if a saving in cleaning and. sho 
iron are objects for considevation 


above the other points 


10. An ordinary cupola, having a 
slag hole and the height of tuyeres 
to agree with the greatest amount of 
metal desired to be held before tap 
ping. 

11. This, as a rule. calls for the 


possession of a cupola larger than 


necessary for melting the 


S1ZC 
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heat required, as in having a contin- 
uous flow the metal should come down 
in a stream of sufficient body to pre 
vent obtaining a “dull iron.” As a 
rule such cupolas could be worked 
with low tuyeres, which means great- 
er economy in fuel than having 
high ones for short heats, and not 
require a slag hole. Upper tuyeres 
could be used here to increase the 


speed of melting, otherwise they can 


be omitted. 


’ 


12. This demands large tuyeres areas 
and in large cupolas to have the tuy- 
that 
blast 


eres brought in all is practical, 


Or wse a center in connection 


with the outside tuyeres. The bottom 


of the tuyeres should range from 12 
to 16 inches above the bottom plate, 
and the fuel should be carried up to 
support the iron as high above the 


top of the tuyeres as a blast pressure 


of 10 to 12 ounces will carry it to 
best locate the melting point. If a 
cupola is to hold large bodies of 
metal before being tapped or to run 


long heats for its capacity, then it will 


be 


necessary to carry the tuyeres 
higher and use a slag hole. Upper 
tuyeres would also be found service- 


able here as an aid to run long heats. 
Medium Heats. 

13. The ends are best served here 

for medium heats by having the low- 


er tuyeres from 14 to 18 inches above 


the bottom plate. The tuyeres should 
be of medium areas, and ‘the blast 
pressure range from 12 to 16 ounces. 
A good pressure is needed for such 
work, because of the wisdom of car- 
rying a high bed to hold up the heavy 
iron from settling down to a danger 
ous proximity to the lower tuyeres. 


If the cupola is to run long heats for 


its capacity, then the tuyeres should 


range from 8 to 12 inches higher and 


have upper tuyeres, also a slag. hole. 
The height of the cupola from its 
bottom plate to charging door to be 
of medium range. These cupolas are 
also best provided with a crane, or 
other appliances, whereby any very 
heavy bodies of iron can be lowered 


slowly to find a resting place on its 
bed or charge. The largest single 
piece of iron the writer knows. of 
being melted in a cupola was a solid 
block weighing three tons. This was 
melted in a cupola 40 by 50 inches 
inside measuvements, using all hard 


coal for fuel, by the Pratt & Whitney 
Co.. Harttord, 

14. 
tuyeres 
The 


with 


Conn 


In using coal, lower and smaller 


are utilized than with coke 
rule for slag hole is the same 


one as the other, only there is 


not as much slag as a rule 


C ming 
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from hard coal as with coke. Cupola miy b 
for coal can be less in height than fi ard cl 
coke. Much slower melting may | ’ dot 
expected with tthe former than tl Whe 
latter. hove, 1 
15. The conditions for this cupo 8 —_ 
are nearly the opposite exacted | lig h 
No. 7. Here we require a small ¢ bc " 
pola for its capacity, one to have hig clos. 
and large tuyere areas, and a slag ho a 
well below the tuyeres. If the cupo stock. 
is over 50 inches inside diameter, the usc of 
it is best to bring the tuyeres inwar ° 7 
or if over 60 inches to use a cent the sh 
blast. The blast pressure to rang he 
from 4 to 8 ounces, being regulate] = — 
largely by the fluidity of the metal 1 settee 
quired. The “hotter” it is desired, oe 
higher bed of fuel needed and hen ™ Ba 
higher pressure of blast. Upper tu diy . 
eres work well in this cupola. Ith 
r bl 
Manipulation of Cupolas. six ye 
By larger tuyere areas we me 
that one is to have all the openings 
for the admittance of blasts to tl 
interior of the cupola to be about 25 
per cent or one-fourth of the average 
area contained at the melting point. 
The minimum area for tuyere ope 
ings should not combined be 1 
than 6 per cent of that contained in 
the area at the melting point. Thi 
latter small areas for tuyeres may in 
some cases do for melting with all 


hard coal, but for coke, large tuyeres 


are the best. 


In reference to the use of upp 








tuyeres, it as to be understood that 
such create another melting zone. 
That means the additional burning 
out of the lining. It is chiefly in 
case of running long heats for the 
capacity of a cupola, and where 
slag hole is used or necessary, that 
upper tuyeres are most efficient. 1 if 
disadvantages of the extra burn wl 
out of the lining, is often so serious, seer 
that whatever other advantages may Avi 
be gained by their use have but lit ier 
tle weight with many in continuing pos 
their use. ma 
Functicn of Upper Tuyeres. 
The function of upper tuyeres is to " 
deliver needed oxygen to the escaping = 
carbonic-oxide gases ‘to thereby sa : 
a loss of heat. As far as this is c were 
cerned, the principle is correct 4 
any who take advantage of it with 2 
being too seriously handicapped * 
the extra burning out of a lining, c i 
not but find upper tuyeres will s og 
fuel and permit a cupola to run long i 
heats with less “bunging up” th Bi 
otherwise. It is generally best to hi i 
upper tuyeres built in a cupola, a ie 
when not found of advantage th 
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miy be easily stopped up with valves 
and clay to prevent their being used 
or doing any damage to the lining. 
Vhere reference is made to a slag 
hole, it is to be kept in mind that the 


greater distance there is between the 
sig hole and the under side of the 
boitom of the tuyeres, to the limit 


of such, the better for running long 
heits, or melting down fine or dirty 
stock. Having a slag hole implies the 
us. of limestone or other flux to cre- 
fluid slag and the running of 

the slag out of the slag hole. 
he blast pressure given with the 
tor 


it a 


forms be 


jerstood as for blowing cupolas when 


construction is to un- 


wsing coke. Where hard coal is used, 


the pressure will need to be from 4 
to 8 ounces higher than with coke. 
\lthough the writer has used cen- 


blasts most successfully for over 


six years, and strongly recommends 


Te Founpry 


he 
does not expect many to adopt it on 
account of a fear that all 
that it cause 


it for general use in large cupolas, 
most seem 
to have would them 
trouble. 

used in 
the 
kept 
straight, as the center blast makes it 
unnecessary to bring the outside tuy- 
the the 
lining to form a bosh. 


Wherever a center blast is 


with outside 


the 


connection tuyéres 


lining of cupola is to be 


eres inward beyond face of 

One notable advantage of a center 
blast lies in permitting the use of a 
blast. The 


and not pressure is what the 


mild oxygen of the air 


fuel de- 


We 


oxygen 


mands to cause combustion. use 


pressure merely to force the 


in the air to reach the exterior and 


center bodies of fuel in 
The this 


cooling and bunging-up 


our cupolas. 
the 


effect it 


greater pressure more 


has 


NI 
Su 


on the body of stock facing the tuy- 


eres when using cold blast. We can 
continue this cooling effect until a 
cupola is completely “bunged wp.” 


Could we but have a hot blast as con- 
venient as a cold blast, many of the 


difficulties encountered by founders 
in having bunged tuyeres and _ bad 


melting would be obviated. 
Anyone using or contemplating the 
find it 


purchase of a cupola, will 


es- 
sential to first learn what the wishes 
to achieve with it and ‘then to see 
that it has a combination of the fea- 
tures that are best for the special 


conditions. After erecting a cupola a 
great deal depends upon its 


the 


manipu- 


lation, but best in this line will 


not overcome errors, in not possess- 


ing a combination of features which 


is essential for the special purpose for 


which the cupola is to be used. 


WARPED OR DISTORTED CASTINGS---METHODS 


EVERYTHING 

the 
found- 
like 


policeman’s, 


considered, 
life of a 
ry foreman, 
the 
is not a happy 


His 
innumerable 


one. duties 
are 
and difficulties 


many, each day 


bringing a fresh 


batch of 





troubles 


to add to those 
f the day before. Some of these, 
when viewed in- retrospect, it may 


avoided, but to 
woid them all he must be both omnis- 
‘lent and omnipresent. 


stern could have been 
It is not our pur- 
to describe this angle of a foundry- 
s experience, but simply to refer to 


7 


phase of it that involves our subject 
me extent. Many of his troubles, 
‘ularly as regards melting and cupola 
practice, in the jobbing foundry of me- 
size, can at least be set down to the 
that he must rely largely upon un- 
skiled labor, and because his orders are 

properly executed. Occasionally he 
have an off-heat and its effect, traced 
igh the various operatious, may be 
nsible for the unexpected warping 
rtain castings. It may be that his 
les were the result of the off grad- 
ing of his pig iron. In this case, one 
can be sure that the iron was too hard, 


and the machinist cannot be blamed if he 


OF PREVENTION 


sarcastically inquires if the castings were 
made out of pop bottles. The excessive 
shrinking of this iron will account for 
the of castings that 
hitherto properly when 
made of a good grade of soft iron whose 
shrinkage was less than usual. 


warping several 


have behaved 


Prolific Source of Trouble. 


This warping or distortion of castings 
is by no means the least of a foundry 
man’s troubles, the causes for which are 
legion, and herein lies a prolific source of 
dispute between the molder, pattern- 
maker and designer as to who is at fault 
and the best means of prevention and 
cure. There are certain underlying prin 
ciples that govern the contraction of cast- 
ings that should be familiar to all three, 
but unfortunately this 


appear to be the case. 


does not always 
There are many 
molders in the trade today who give lit 
tle or no thought to the effect of con- 
traction on the different thicknesses of 
metal in the casting they are making and 
of the means that may be employed to 
prevent undue strains on certain parts by 
special treatment, such as hard and soft 
ramming and accelerated or retarded cool- 
ing. If left uninstructed by their foreman 
they will put practice 
the principles applicable to given condi- 


neglect to into 
tions, which previous experience should 
have taught them was necessary, and they 
trust simply to luck, which is another 
word for carelessness. If this luck (so- 


BY JABEZ NALL 


called), however, should not favor them, 
they can always tell just how it happened, 
when the casting is defective. 


The Patternmaker. 


Then again the work of the pattern- 
maker may be such that the molder has 
no choice but to take things as they are. 
The patternmaker, for instance, may say 
that as long as his patterns are true to 
the drawing his responsibility ends, 
if so, 


but, 
he loses sight of the fact that a 
true pattern is not the thing desired, but 
a true casting. It is possible, and some- 
times is a fact that conditions arise such 
as this, that a design of casting with 
varying adjoining thicknesses of metal is 
unavoidable, yet by proper treatment in 
molding and cooling, this casting, though 
by its nature contracting in varying 
amounts and at different times, could yet 
be kept true to the design within the 
bounds of practice at least, if it were not 
for the fact that the pattern was so con- 
structed that the parts requiring acceler- 
In such 
a case it is clearly up to the patternmaker 
either to camber his pattern a sufficient 
amount to take up the difference in con- 
traction, or at least to have consulted 
with the molder before constructing his 
pattern and thus divide the responsibility. 
It may be that some suggested change in 
the design or metal would 
meet with the approval of the designer 
and accomplish the desired end, but if 


ated cooling were inaccessible. 


distribution 





some other means 


this is not permissible, 


could be adopted 


The Draftsman. 


The draftsman or designer is generally 
familiar with the principle of contraction, 


and the physical changes that take place 
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14-inch in the total length of 4 feet. This 
shows that in a length of 16 feet between 
these two sections, if connected at the 
ends, there would be a strain of 1-inch 
that must be taken up somewhere. 

The heavy 
singly of the 


section was again cast 


same grade of iron and 





LZ 
Z an 


LB 


Itc. 1 


different sections of cast iron as they 
pass from a molten or red hot condition 
until they 
but among a multitude of 


assume their ultimate shape; 
f other consider 
ations, this point is not always given its 
full weight. 
Occasionally, shapes are so designed 
that it is impossible to prevent warping 
and cracking during the process of cool 
ing. It is difficult to get any exact data 
amount of 


as to the contraction that 


would take place in given sections of cast 
iron when cast together in one piece, be- 
cause of conditions that cause tension or 
compression of the various parts, but it 
understood that the 
lighter sections will contra 


is a rule generally 

ct quicker and 

to a greater extent than the heavier ones 
Contraction Tests. 


To test the 
contraction 


amount of difference of 


under free conditions, two 
one 4 x 4 inches and one 2 x 4 


inches and 4 feet in length, were cast on 


l 


pieces, 


edge in one flask at equal distances from 
the outer edges, separated about 6 inches 
at the center, that the heat of the one 
should not unduly affect the other. These 
were cast of metal suitable for high 
grade machinery castings, from one gate 
at the end as shown in Fig. 1, were left 
to cool in the flask without exposure and 
the difference in contraction noted. The 
lighter section contracted exactly 
to the foot, or % 


1é-inch 
inch in the total length, 
while the heavier section showed a con- 
traction of exactly half that amount, or 


Metuop or MoLpING BARS FOR CONTRACTION 


TESTS 


shaken out as soon as set and left ex- 
posed. This time it showed a contrac- 
tion of 15-32-inch, or closely approxi- 
mating the shrinkage of the light section 
in the first case. Thus we see that by 
retarding or accelerating the cooling of 
different parts of the same casting we 
may prevent undue and excessive strains 
by compelling the contraction to take 
place at the same time, and if so we can 
prevent very largely the warping or dis- 
tortion of the casting. 

Difficulties With a Simple Casting. 


Fig. 2 shows a part plan of a stair 


tread with a heavy molded nosing. It 
yr 
Diam 
Floor Pt ) 
~~ Oy” 
> 
Za prem 
Yo ce 
AF 8 Light Ribs! 
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Fic. 2—DIAMONpD PLATE STAIR TREAD 


was impossible to prevent its warping as 
originally 


Fig. 2. 


designed, shown in section at 


Being cast with the diamond 


plate up it curled up at the ends. The 
lower edge of the nosing being thin cooled 
first, taking on its ultimate length before 
the contraction of the heavy 


metal com- 
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menced. This contraction later pulled th s 
from the two ends, the action being si: 
ilar to pulling a bow by drawing te 
string, the amount of deflection being 
governed by the rigidity of the bow ad 
the strength of pull. In this case ‘t 
amounted to about 1% inches in 4 f 
making the tread unfit for use. The « 
sign was then changed as shown in tie 
cross section at B, Fig. 2, and part of this 
metal cast on the riser, which permitted 
making the same lighter at the back, 
equalizing the metal thickness. After 
this was done there was no _ further 
trouble. 
Diamcnd Floor Plate. 


Fig. 3 gives us another example along 
this same line and shows a perspective 
view of part of a diamond floor plate 6 
feet square, having strengthening ribs on 
the underside. This was cast with ribs 
down and the diamond impressions in the 
cope as before, with the result that the 
plate was dished from 2 to 2% inches and 
it was impossible to control it by the 
usual methods of clamping and weighting 
the flask. In this, as in the former case, 
it was necessary to change the design to 
do away with the ribs on the plates and 
to build in extra supports in the struc 
tural framework to which to secure ths 


NY 


Co- 
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Fic. 3—LARGre DIAMOND FLOooR PLAT 


plates which were then cast plain. These 
were successfully held straight by ram- 
ming the corners of the cope solid above 
the plate when the metal was set and 
weighting down above this to resist the 
tendency of the plate to rise, and it was 
left in that position until cold. By this 


means, plates were secured that would 
pass inspection and were practically 
straight. 
Another Example. 
Fig. 4 shows a semi-circular plate of 1- 


inch metal, having strengthening ribs % 
to 3%-inch thick, and a bolting fi 
along its straight side 154-inches thick in 
the rough, the portion edge rcin- 
forced for facing and bolting, of about 
the same thickness. This plate, cast with 
ribs down and left clamped until cold was 
found to warp upwards about 34-inch, 
Fig. 5, being the highest points. “1 4¢ 
straight side of this plate being made of 


with 


heavier metal remained straight, show! 








Oc 


hat 
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hat the strain equalized at this point. 
he warping of this plate was overcome 
yy removing the cope and placing two 
traight rails upon the plate when set, 
s indicated in Fig. 5. These were 
veighted down sufficiently to resist the 
pward strain. The weights totaled about 
000 pounds. This treatment successfully 
vercame the trouble in this case. 

As like causes will produce like effects, 
he same conditions may be expected to 
roduce the same results in the making of 
istings as in other lines of work. The 
pecial treatment of castings in cooling 
ills for intelligence, skill and experience 
f a high order on the part of the molder, 
and even at that it is uncertain of results. 
[here are many shapes of castings that 
have a tendency to warp that can be more 
lvantageously treated in the pattern by 
bending in the opposite direction to meet 
the strain. Experience and the design of 
the casting will determine how much this 
camber should be. 


CASTING BRASS PUMPS. 
By Cuas. J. GoEHRINGER 

When purchasing a brass pump, a 
knowledge based upon long experience is 
advantageous. This especially applies 
when the device is to be used for pump- 
ing sulphuric acid, sulphurous acid gas, 
wine, whisky, mash, brine, mine water, 
ete., which have a great affinity for iron, 
producing a destructive affect, while cop- 
per and its alloys, although more costly, 
are to be preferred. 

The various compositions or alloys used 
in brass and bronze pump ends, must be 
regulated by the chemical affinity of the 
metal to the various fluids to be pumped. 
| mention iron in this connection with a 
full understanding that there are differ- 
ent grades of this metal, some of which 
would, no doubt, resist the chemical ac- 
tion of acids or alkalies more readily than 
ordinary cast iron. 

Frequently, orders for brass or bronze 
pumps are issued with the stipulation 
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that they shall be cast according to the al- 
loy prescribed by the purchaser, and a 
demand is made that the analysis con- 
form to the prescribed mixture. 

Brass or bronze pump molding is 
what is termed in the brass foundry as 


heavy work, and in many instances it is 


79 




















the molten metal to rest on it with a 
greater degree of safety, than if a fine or 
close sand were employed. In this line 
of work, if the mold should not be ram- 
med sufficiently, a swelling results, and, 
therefore, an unsightly casting is pro- 
duced. 


Section on dine 








Fic. 4—Larce Semi-Circutar PLAte, 1 INcu THIcK 


exceedingly complicated. In the casting 
of heavy work, composed of copper and 
tin alloys, the lower portion of the cast- 
ing is liable to contain too much copper, 
while a corresponding excess of tin is 
found near the upper extremity. 

To remedy this, a dextercus manipula- 
tion of the liquid metal is necessary be- 
fore casting, that the alloy may be as 
nearly homogeneous as possible at the time 
In the manufacture of new 
alloys, as a rule, it is necessary to melt 
the less fusible metal first, and to later 
add the more fusible metal. 


of pouring. 


The best results in this line of work are 
achieved with a course grade of sand. 
My reason for using an open sand is 
that it may be rammed hard, permitting 
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Fic, 5—METHOp OF PREVENTING THE WARPING OF THE LARGE PLATE SHOWN IN Fic. 1 


Another commendable feature connect 
ed with the use of open sand is that the 
gases produced during the pouring of the 
metal can easily escape, thereby greatly 
reducing the danger of a porous casting. 
Such an advantage is not to be obtained 
with close sand. A coat of wet black 
lead, well dried, produces an impenetra- 
ble surface, the body being longer re- 
tained, and permits the shaping out of 
the casting more readily than if the close 
sand were used. Sand that is used for 
facing purposes, should be as free as pos- 
sible of all organic 
gases are formed. 


matter, otherwise 

A good core is another essential feature 
in the production of a good casting. It 
should be of an open nature, and suffi- 
ciently hard to permit of free handling 
and should be properly vented. I have 
obtained the most satisfactory results by 
using cores not too warm, but of a mild 
temperature. Under no circumstances 
would I use a core of any great size, 
that had been exposed during the night 
to the cold atmosphere of the foundry. 

Founders are generally of the opinion 
that if the metal of the first melt is run 
into ingots, and thereupon remelted, a 
Excellent re- 
sults are also received by the use of at 
least one-half of the remelt. 

In 
metal 


better mixture is obtained. 


conclusion I wish to state, that 
employed in line of work 
should not be poured hot, but at a fair 
temperature so as to avoid segregation 


and porous castings. 


this 
















GRADING PIG IRON, ALLOYS AND COKE 


Standard analyses of the various grades of foundry 


and steel making irons, ferro-alloys and melting fuels 


HE following grading of pig 
T iron, ferro-alloys and coke was 
Eliot A. 
manager of sales of Matthew Addy & 


prepared by Kebler, 
Co., Cincinnati, the foreign pig iron 
classification being furnished him by 
W. W. Hearne, the Philadelphia part- 


ner of the same company: 


Standard Bessemer. 
This iron is used principally for 
making acid Bessemer steel, this proc- 
ess burning out the impurities by 
blowing air through the molten Bes- 
semer metal. 
As neither this nor the acid open- 
hearth process 


removes any phos- 


phorus, it must be low. 


The standard specification is as fol- 


lows: 
Per cent. 
Silicon 1 to 2 
Phosphorus not over 0.10 
Sulphur not over 0.05 


In the central section it 1s sold per 
ton, 2,268 pounds, if sand cast, or 
2,240 pounds, if chill cast, except for 
special purposes, where the sand iron 
is broken, in which case it may be 
2,240 
charge of 25 cents per ton may be 


sold per ton, pounds, and a 


added for- breaking. 
In the east and west (Chicago) it is 
always sold per ton, 2,240 pounds. 
Malleable Bessemer or Malleable. 


This is used for the manufacture of 


malleable castings. The usual speci 
fication is: 
Per cent 
Phosphorus not over 0.20 
Sulphur not over 0.05 
Silicon as specified usually 0.75 to 1.25 
or 1.25 to 1.75 


Pigs are usually broken if sand cast, 
and both sand and chill cast are sold 
per ton, 2,240 pounds, except from a 
few furnaces in the central district 


which still sell some unbroken and 
also some broken malleable per ton, 
2,268 pounds. 


Low Phosphorus. 


This is used for making acid steel 
extra low in phosphorus. The usual 
specification (sometimes called special 
low phosphorus) is: 


Per cent 
Silicon 1 to 2 
Phosphorus not over 0.035 
Sulphur not over 0.035 


For baby Bessemer converters, the 
silicon is desired as high as possible. 
I: is sold per ton, 2,240 pounds. 


Washed Metal. 


This is Bessemer iron from which 
a large part of the phosphorus and 
sulphun and practically all the silicon 
and manganese have removed 
from the molten metal by one of the 


been 
pig washing processes. It is largely 
used in acid open-hearth furnaces for 
steel castings and fire box steel, and 
also in making crucible steel. It is 
sold by analysis, the four analyses 
recognized being: 


Per cent. 


Phosphorus not over 0.010 
Sulphur not over 0.015 
Phosphorus not over 0.015 
Sulphur not over 0.020 
Phosphorus not over 0.020 
Sulphur not over 0.025 
Phosphorus not over 0.025 
Sulphur not over 0.030 
It is cast on an iron plate, and 
comes in irregular pieces about 8 
inches square. It is sold per ton, 
2,240 pounds. 
Basic. 


This iron is used for making basic 
steel and can contain any phosphorus, 
as the basic flux and lining by com- 
bining with the phosphorus prevent it 
from entering the steel. As silicon at- 


tacks the lining and requires more 
flux, it is always specified under 1 per 
cent, and the basic pig is always sand- 
less; that is, cast in chill molds. The 
sulphur is specified under 0.05. Basic 


iron ds sold per ton, 2,240 pounds. 


Iron Graded by Fracture. 


This method of grading is being 
rapidly superseded by 
ing. 

No. 1 Foundry—Fracture 


large crystals. 


analysis grad- 
contains 


No. 2 Foundry—This is considered 
the standard and contains medium 
size crystals, say 1% inch square, with 
no spot larger than 1 inch diameter 
without crystals, although pig can be 
close for % inch along edges 

No. 3 Foundry—Contains small crys- 
tals; fracture is close. 

East of Altoona, Pa., and through- 
out all of New York state these 
grades are: No. 1X, No. 2X, No. 2 
Plain. 

No. 1 is the 


highest priced, the 


usual differential being 50 cents a ton. 





Forge has a gray fracture with pric- 
tically no crystals. 

Mottled shows small white spo’s, 
giving the fracture a mottled appe.r- 
ance. Most of the carbon is in the 
combined state. 

White shows a white fracture, and 
all carbon is in the combined state 

These last two grades are usually 
high in sulphur and low in silicon. 

In the south, iron which has a 
very fracture is graded as follows: 


NO. 1 SOFT (sold same price as No. 1 foun 
dry). 

NO. 2 SOFT (sold same price as No. 2 foun- 
dry). 


NO. 4 FOUNDRY (price is between No. 3 
foundry and gray forge). 


Foundry pigs cast in sand are al- 
ways broken and all furnaces outside 
of a few of the central district irons 
are now sold per ton, 2,240 pounds. 
These few still sell 2,268 pounds to a 
ton, the extra 28 pounds being added 
to cover sand clinging to the pig. 

Forge, Mottled and White iron may 
be unbroken or broken and is sold 
per ton, 2,240 pounds, with the excep- 
tion of some central district irons, 
which are sold per ton, 2,268 pounds. 

All pig iron cast in chills is sold by 
analysis per ton, 2,240 pounds. 


American Foundry and Forge Iron by 
Analysis. 


A committee appointed by the blast 
furnace interests has made the fol- 
lowing classification by analysis, and 
the tendency is to sell iron by analy- 
sis instead of fracture. 


SOUTHERN POINTS. 


Silicon, Sulphur, 

per cent. per cent, 
No. 1 foundry 2.75 to 3 25 0.05 and un ler 
No. 2 foundry 2.25 to 2.75 0.05 and unider 
No. 3 foundry 1.75 to 2.25 0.06 and un ler 
No. 4 foundry 1.25 to 200 0.065 and unler 
Gray forge 1.25 to 1.75 0.07 and uy 
No. 1 soft 3.00 and over 0.05 and under 
No. 2 soft 2.50 to 3.25 0.05 and un ler 

EASTERN POINTS. 

Silicon, Sulphur 

pe¥ cent. per cent 
No. 1X 2.75 and up 0.03 and unier 
No. 2X fdry. 2.25 to 2.75 0.045 and un ier 
No. 2 plain 1.75 to 2.25 0.05 and un ler 


No. 3 foundry 1.25 to 1.75 
No. 2 mill 1.25 and under 0.065 and un ler 
Gray forge 1.50 and under 0.065 and uy 

Note—If sulphur is in excess of maximum, 
the iron is graded as lower grade, regard!«ss 
of silicon. 


0.065 and un ‘er 


CENTRAL WEST AND LAKE POINTS 


Silicon, Sulphur, 

per cent. per cent 
No. 1 foundry 2.25 to 2.75 0.05 and unier 
No. 2 foundry 1.75 to 2.25 0.05 and uncer 
No. 3 foundry 1.75andunder 0.05 and under 


Gray forge 


0.05 and ov 
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BUFFALO DISTRICT. 
Silicon, 
per cent. 


Sulphur, 
per cent. 


»tch 3.00 and over 0.05 and under 
» 1 foundry 2.50 to 3.00 0.05 and under 
», 2 foundry 2.00 to 2.50 0.05 and under 
». 2 plain 1.50 to 2.00 0.05 and under 
». 3 foundry 1.50 (under) 0.05 and under 
ray forge 0.05 (over) 


CHICAGO POINTS. 

Silicon, 

per cent. 

» 1 foundry 2.25 to 2.50 
h 2 foundry 1.75 to 2.25 


Sulphur, 
per cent. 
0.02 to 0.05 
0.02 to 0.05 


No. 3 foundry 1.35 to 1.75 0.06 and under 
itch 2.50 to 3.00 0.05 and under 
Silvery 3.00 to 3.50 0.05 and under 
Gray forge 0.06 and over 
Sampling. 
The American Society for Testing 


Materials recommended the following 
niethod of sampling, which has been 
adopted by the 
men’s Association: 
In all contracts where pig iron is 
sold by car- 


American Foundry- 


chemical analysis each 


load or its equivalent shall be 
as a unit. 


shall be selected at random from each 


con- 
sidered At least one pig 
four tons of every carload, and so as 
to fairly represent it. 
shall be 
fairly represent the fracture surface of 
pig, the 
shall consist of an equal quantity of 
pig, 
and ground before analysis. 


Drillings taken so as to 


each and sample analyzed 


drillings from each well mixed 


In case of disagreement between 
buyer and seller, an independent an- 
alyst, to be 
shall 


alyze the iron. 


mutually agreed upon, 


be engaged to sample and an- 
In this event each pig 
shall be taken to. represent every two 
The cost of this sampling and an 
alysis shall be borne by the buyer if 
the shipment is proved up to specifi- 


cations and by the seller if otherwise. 
High Silicon Irons. 


Softeners are sold by silicon con- 


from 6 to 10 
silicon, the price increasing about 50 


t 


tents and run per cent 


cents per unit of silicon. 
Silvery irons run from about 3% to 


5 per cent of silicon. This last 
cliss is sometimes divided into No. 1 
Silvery, which is the higher silicon, 
and No. 2 Silvery, the lower. 
The still higher silicon irons are 
shown under ferro-alloys. 
n addition to this, there is a spe- 
high silicon, usually 50 per cent 
silicon, although it is sometimes sold 


high as 75 per cent silicon, made 


in an electric furnace. 
‘ote—No. 2 foundry and No. 2X foundry 
the standards and No. 2 soft sells at the 
e price. No. 1 foundry or No. 1 soft 
s usually 50c higher and “silvery” still 
ler, depending on _ silicon contents. The 
er grades decrease about 50c a grade. 


‘Scotch’ indicates a more fluid iron, usually 
her in phosphorus and silicon than the ordi- 
ry furnace run. 

In selling by analysis the tendency is to do 
ay with the numbers and merely give the 
its in silicon and sulphur. 
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Ferro-Manganese—This is ordinarily 
sold with 
manganese, 


a guarantee of 80 
this the 
ment which is guaranteed. 


per cent 


being only ele- 
Owing to the lower phosphorus in 


English cokes, the English ferro-man- 
ganese ordinarily runs a little lower in 
phosphorus than that made in Ger- 
many. 


Foreign Iron. 

All pig iron is sold in England per 
ton, 2,240 pounds, and in 
Germany per 1,000 kilos. 

In England 


France and 


and Europe generally 
not called Bessemer, as both 
acid and basic Bessemer converters are 


used. 


iron is 


Hematite. 

nok Per cent. 

Silicon about 2.50 

Sulphur usually about 0.035 

Phosphorus usually 0.035 

it seldom running over 0.06 
West Coast Hematite shows man- 
ganese under 0.50; East Coast Hema- 


tite has over 0.75. 
Thomas Gilchrist, or Thomas Pig Iron. 


This is used in basic Bessemer con- 


manganese 


verters and usually analyzes about: 


Silicon 0.50 

Phosphorus 2.50 

Manganese 2.50 
> 


Sulphur up to 0. 
Open-Hearth Basic. 


There is practically no open-hearth 


basic ii: Europe or England. At Mid- 
dlesboro the Bells are making open- 
hearth basic, but their pig analyzes: 
Per cent. 
Silicon 0.75 to 1.50 
Phosphorus’ 1.00 to 1.75 
Sulphur up to 0.20 


They use a mixer and a desulphur- 
izing bath. 


English Foundry Iron. 


This is graded by fracture and no 
analysis is guaranteed. The rules for 
standard foundry pig iron issued by 
the London Metal Exchange are as 
follows, and it will be noted that in- 
stead of grading by silicon contents, 


as in this country, sulphur seems to 
be the ruling element: 


Phosphorus, Sulphur, 





Silicon, not over, not over. 

Percent. Percent. Percent 
No. 1, 2% to 34% 1.00 0.04 
No. 2, 2% to 3% 1.25 0.05 
moO. 3 3 Not over 3% 1.65 0.08 
No. 4, ] Not over 3 1.75 0.19 


The ordinary English Pig Irons can 
be divided into two groups, with 
I 


cent 


Manganese’ under 0 75 
and Manganese say 0.75 to 1.10 
The brand and grade mostly im- 
ported into this country 1s: 
Middlesboro No. 3. Analysis un- 


guaranteed, but usually shows: 


Per cent. 


Phosphorus 1.40 to 1.50 
Manganese 0.40 to 0.75 
Silicon usually high, say 2.50 
Sulphur 0.02 to 0.05 


8! 


The No. 
analysis 


1 has practically the same 


except that the sulphur 1s 
extremely low. 
All Mine Pig Iron. 


as follows: 


Analysis about 


Per cent. 
Phosphorus 0.20 to 0.70 
Sulphur 0.06 to 0.20 
Manganese under 0.75 


The Scotch Pig Iron is also sold by 
No. 3 


analysis of 


fracture, a typical 
being 


Per cent. 


Phosphorus 0.60 to 1.15 
Manganese 1.10 to 1.80 
Sulphur about 0.03 
Silicon about 2 to 2.50 


American Charcoal Irons. 


These irons are divided into two 
classes: 
Cold Blast, which is made in small 


furnaces with a capacity of about four 


to eight tons a day blown with un 
heated air. 
Warm Blast, in which the blast is 


heated from 500 to 900 degrees Fahr. 


Cold Blast Iron. 


This iron is used principally for 


making chilled rolls and is graded as 
follows outside of the Lake Superior 


region: 

No. 1, highest silicon, lowest sul- 
phur iron with a fracture like a No. 
3 coke iron. 

No. 2 has a fracture like a forge 


and will chill 4% inch when cast against 


an iron plate. 


No. 3 shows a %-inch chill. 

No. 4 a %-inch to ¥%-inch chill. 

No. 5 a 3%-inch to 14-inch chill, the 
face of the pig being strongly mot- 
tled. 

No. 6 is white, all of the carbon be- 


ing in a combined state. 


Warm Blast Iron. 

This 
car wheel work, for strengthening gen 
eral 
rolls. 


iron is used principally for 


machinery castings, and making 


Outside of the Lake Superior region 
it is graded as follows: 


No. 1 highest silicon, lowest sul- 
phur iron, with a fracture like a No. 
2 coke iron. 

No. 2 has a fracture like a No. 3 


coke iron. 


No. 3 has a fracture similar to 
forge. - 
will show a chill of about 4 


No. 4 
[ cast against an iron plate. 


« 
No. 5, a 


chill of about 4% inch to 
34 inch 
No. 6 will show a chill of about 4% 
to 1% inches and is mottled when 
cast in sand. 
No. 7 has a white fracture. Carbon 


is all combined. 








Q2 


irons 


The Lake 
are graded, not by 


Superior charcoal 
fracture, but by 
analysis, the following classifications 
being most generally used: 


Silicon, per cent. 


Ave’ge. Min. Max. Chill. 
eo 2.50 2.38 2.62 
B Scotch.....+. 2.25 ZA3 2.37 
CG Deotch.. <5 2.00 1.88 2.12 
Ce Ti ccceees 1.75 1.63 1.87 
Mich 1......+- 1.50 1.38 1.62 
CS a eee 25: 2.43. 3.37 
St re! 1.00 88 1.12 
Te Sinan esse A .63 .87 Trace to %% in. 
LP AR eer 56 .50 .62 %to % in. 
eS i eee .44 .38 .50 ¥% to 1 in. 
Se. See 32 a A .38 1 to 1% in 
SN Re a ints 3 56 .20 15 .25 Low Mottled 
Lae 10 .05 .15 White Mottled 
BO; Qsseeswe .00 .00 .05 White 
Phosphorus” ..-..-+++-- 0.15 to 0.22 
ee a ee ee 0.30 to 0.70 
ee ES a ere ee. Trace to 0.018 
Coke. 
This is divided into the following 


classes: 

Foundry—This coke is selected from 
ovens which have burned 72 hours. It 
is always made on Mondays and Tues- 
days, as no work is done at the ovens 
on Sunday. It may be made on other 


days of the week by shutting down 


another day. It is hard and large and 


has a bright appearance, caused by the 


carbon condensing or fusing on the 
surface. This coke is used in cupolas 
for melting iron and for heavy forging 
work. 

Furnace—T his is coke that is 
burned 48 hours and is used in smelt- 
ing ores in blast furnaces. It 1s 
sometimes used in cupola practice 

Standard Foundry and Furnace Coke 
—Sulphur under 1 per cent, the lower 
the better. Ash not over 13 per cent; 
quality improves with the reduction in 
ash, until percentage is reduced to a 
point where structure is weakened 

Smelter coke is either of the above, 
running, say, over 1.20 per cent in sul- 


While this 


undesirable for 


phur. higher sulphur ren- 


ders it smelting or 
melting iron, it does no harm in the 
smelting of most other ores. 


Stock—This 


oven yard, instead of being loaded di 


coke is stocked on the 


rect into the car. If care is used in 


selecting this coke when loading, it is 
as good as if freshly drawn, with the 
exception that it is somewhat broken 
up by the double handling and is dis- 


colored. 


Soft, Heating or Jamb—This coke is 


the cullings from the above classes 
and is made up of the backs, fronts, 
and coke around the oven doors. This 


ee a a 
incorrectly called stock coke 


Crushed Coke—This is and 


graded according to size into the fol- 
le 


is orten 


crushed 


oWing classes: 
Egg, large stove, small stove, chest- 
nut, 74-inch pea, 14-inch pea, dust. 
The 


house heating, small forgings, etc., the 


first four grades are used for 
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pea coke for chemical works, etc., and 
the dust for packing the bottoms of 


soaking pits and crucible furnaces. 
Ferro-Alloys. 
Owing to the fact that many of 


the ferro-alloys have only been in use 
for a comparatively short time, the 
fixed standards have not in many cases 
been adopted. One company desig- 
nates its material by showing the 
units of _— 
the kind its letter 
symbol, thus a ferro-chrome contain- 
ing 9.70 carbon, it would designate 9 
4 OA 


number of carbon by 


and of alloy by 


All foreign ferro-alloys are sold to 
the American consumers f. o. b. 


cars 
American seaboard, based on present 
duties, United States custom house 


weights at seaboard to govern settle- 
ment, and upon certificate of foreign 


chemist of repute to be conclusive 
as to quality. 

Ferro-Aluminum is sold containing 
10 per cent aluminum. Higher per- 


used in iron and 
steel, No. 1 being guaranteed over 99 
per cent pure No. 2 %s 
guaranteed over 90 per cent aluminum, 
with no injurious impurities for alloy- 
ing with iron and steel. 
the pound. 


S. A. M. Alloy. alloy 


of silicon, aluminum, manganese and 


centages are also 


aluminum. 


It is sold by 


This is an 


iron. One partial analysis showed: 

o Per cent. 

PSIOONE: dc o's. s\9'0'e 5 sce esol ee NT ee ee 8.01 

PUMIRENIOE, ssa oss ics awe Res wea aaa eke 6.80 

RENE 5 os. cscs cneg ee eeawetcatoue 8.39 

i EE Mercer Peers eee 0.075 
Ferro-Chrome usually runs 60 per 


cent to 68 per cent chromium. It is 
graded per unit of chromium and per 


unit of carbon, the price increasing 


with the chromium and 


decreasing 
with the increase in carbon, these ele- 
ments being guaranteed. If low in 


carbon, it is sometimes called “mild.” 


A typical analysis only guaranteed 


as above is as follows: 


Mild, Ordinary, 

Percent. Per cent. 

( OER ask ssa ecwsaeaees 64.80 66.00 

OR. sn aktas ce sea ewe anne 33.43 21.91 

en eR oe Sy are eter eerie (oe 1.21 9.90 

PNR Patton ae canaas meek cee 0.29 1.40 

EP AMPPTINED 5:5 os eis din wie oie edie 0.027 0.07 

MMU. 946 s055-44 x cides see ars 0.02 0.22 

Mz 0.09 0.20 
Cc 0.12 





It is sold per ton, 2,240 pounds. 


Ferro-Manganese 


per cent 


contains over 40 


manganese, 
Standard Ferro-Manganese is 


guaranteed to 


only 
average SO per cent or 
The 
lower in phosphorus 


he continent. A 


Over manganese. English 


that 


runs 


than from 


t typical analysis, 


October, 190 


manganese only guaranteed, is as fo 


lows: 

Eng] 

Per c: 
PERMORROSE. iis civ ceesiiaccds Pere L eee ee 8 
RG OE Gill 5kh5a Moat ed chan swale ea 11 
SE. -cLacnesaee whe Weies a coon eae cwaenn 1 
PROGBROTUS oc ccicscdesceesecsessrcdcccnse ( 
ee RO ee spi tareiion eases 6 
Sulphtr ooccciccascovevsccecvccvssevscese 


It is sold per ton, 2,240 pounds. 
Ferro-Molybdenum is sold per pou 


of pure molybdenum contained, 
gardless of the percentage of oth 
material. Thus, if a pound of 80 ; 


ferro-molybdenum is 
1%, pounds of the alloy will be 
A typical analysis, the un 
of molybdenum only guaranteed, 
as follows: 


cent purchas 


ceived. 


Per « 

WEGIVDGCRUES. hci ec ce ese edeedacuac doves 79. 
(i rrr rrrr ere tT Cee reer ee eT Tee 17 
eo  BRERERT CLERC CLOT eR Cee Tee Tee 3 
Phosphorus ..cccecseccccccccccsccccves 0 
SGIGNGE  icdsavseseccnsNeneses canee none 0. 
Nickel. As ordinarily used in st 


this is guaranteed over 99 per cé¢ 
nickel and is sold by the pound. 
Ferro-Nickel is also supplied w 
25, 35, 50 or 75 per cent of nickel 
The balance of 
outside of the and 


specified. analys 
nickel 
about: 
COP 6 cisco ecebascsesensvekssescanas 0.8 
Silicon 
Sulphur 
Phosphorus 

Ferro-Phosphorus contains over 
per cent phosphorus. The foreign 
guaranteed 22 to 24 per cent ph 
phorus. 

A typical analysis of foreign, 
phosphorus alone being guaranteed, 


as follows: 


Per ce 
PUORGROTE 655854466 caved ae eeekee ee cakes 2 
BOOM, scat oN ce eG Whee OF e C4 SSR COMER RRR 7 
TEAS | iA ctecks ieee Hees aaee eRe 
EO. Kank RKaNe Aaa UE NEe be sae ee l 
COPDOR. oii es unerdicweiad ees eananuese tee 

The domestic is guaranteed: 

Per C 
gh MCORP CRETE eee ee 18 to 
SHIDNUE 2666 0i00GR6s4 dee eeeeenewes under 
MGROENEKE 5i 5 iatasewiceereetueneen under ( 


It is sold per ton, 2,240 pounds. 
Phosphor-Manganese. A typical an 


ysis is: 


Perc 
PERGURERE Lok css oessheeunegueaweaaioue 65 
PRUQDMOPUS 6 in ivisssinecessewt Gh eectaes 25 
SION csincstd tatsedaseennasasencevereueu 
CORDON: inca seat detaunbisheenee cece Z 
DER \pdasedmndeceovasseewhenkues wee ] 


Silico-Spiegel contains manganese 
to 22 per cent and silicon 6 to 12 | 
cent. The standard is guaranteed 
follows: 


Perc 
hc el , MOET OR Ce re 18 t 
Silicon, 9 to 11 per cent...........average 


A typical analysis, nothing but m 


ganese and silicon guaranteed, is 
follows: 

Per 
DEMINONT ne as rae Relea kOe aie ee 2( 
OR DP Gis vcaccsaccwces ik eee 6 eek 68 
URN. >< ia ok’ Grpeaeh Oaab kos ibiwicndkees 1( 


Carbon 
PROMMOCES. | occath calves ene edes eae wen 0 
Sulphur 


It is sold per ton, 2,240 pounds. 


1 


iron run 


10 


> bo 


i/ 


¢ 
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Special High Silicon contains over 
40 per cent silicon. It is guaranteed 
50 per cent silicon with an allowance 
of $1.75 per unit way. The 
elements are not guaranteed. A 
typical analysis is: 


either 


ot.er 


Per cent. 


Wicd! civcvcoed in ceepuas canateeauete 49.90 
ThE cataieeadadt se eevieeedccet ace 0.16 
CasG  cccvns wen Ba dewdesceekeen noua 0.55 
DROSHRMTUNE Ra cuarteeivtant as etude edeee 0.075 
Suln ht ..cc34 5 caokww eee cre eaeetaouuete 0.018 
is also guaranteed 75 per cent 
silicon, with an allowance of $2.50 per 
unit either way. It is sold per ton, 
2,240 pounds. 
Bessemer Ferro-Silicon. This runs 


8 to 16 per cent in silicon, the price 


isually increasing or decreasing $1 


per unit. 


he “Domestic” is guaranteed sili- 
con as specified 8 to 16 per cent. 


Per cent 


PROMO aca Sebo CR seees sain not over 0.10 
SHNREE is ccaNatesdwariieeuxtora not over 0.05 
lhe “Foreign” is not guaranteed, 


but phosphorus and _ sulphur, while 


guaranteed, run very low. It is sold 


per ton 2,240 pounds. For lower 
percentages of silicon see “High Sili- 
Irons.” 
Ferro-Sodium is usually sold with 
25 per cent metallic sodium and free 


lime 


from 


or excess of carbon. 
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Spiegel, Spiegel-Eisen or Mirror Iron 
contains 10 to 40 per cent of 
The standard is 


mangan- 
ese. guaranteed: 
Per cent. 


Manganese, ..average 20 


18 to 22 per cent..... 


POGUE vecenccanccsevscesacs 0.10 or under 
The silicon limits are sometimes 


specified, as it is 
the run. <A 
analysis only guaranteed as 


desirable to know 


how same will typical 


above, 1S 


as follows: 


Per cent. 
DEE) “Adie cA weaceeeavecues sN0an aes 20.50 
SO dae eea dd nese eeakGaraucodenneceaes 73 61 
NE hGc a edna cab de eebudst cadaeawacea’ 0.76 
CPN cnwcdsduedassda oe sixensieuaees 5.18 
ROMO « vcsicaenteceanwe -ivnekewneeea a 0.002 
Bg ere e eee Tree CT ee Or 0.055 


It is sold per ton, 2,240 pounds. 
Ferro-Titanium. titanium 
contents is sold guaranteed only in ti- 
which is 10 to 12 


The lower 
tanium, per cent, 
and is sold by the pound of alloy. 


A typical analysis: 


TT iar i eueta Seawadaeadadaceaee eet 11.21 
RTP Ns oo aac keen batewecaa .. 87.68 
Cee Savas. des KorceannSeueracctne 0.67 
eee ee et eee 0.37 
WEMGONUGEY © Weaioaweeeuaievanetr nur goneres 0.04 
POE -caaeudkawwenes SOeedeabdeswevann 0.03 


If higher in titanium, it is sold per 
pound of pure titanium contained, re- 
gardless of the percentage of other 
material, the titanium above being spec- 


ified. A typical analysis is as follows: 


Per cent. 


"BUCRMIMD oc dccccccvavcscsecesosesscucs 51.30 
BOOGIE. chicas cichadees wide nedaeeaauseeas 44.18 
CD | 2 ak dad waka Rea ee amelie anaes 2.82 
WER Cy ca cvsaxcuticeaxceuansdaues O.w 
DUES i Ciba e wha amea eden 133 
SOMONE 9 wad. Geikh ws hacen 18 a eee 0.04. 
Phosphorus rr e riety re ree ee Tee 0.021 
RR 9 sien tn bad ad Caek kaa nwaeue 0.41 

Ferro-Tungsten is sold per pound 


per unit of tungsten contained, the 


price: increasing with the increase in 
tungsten and decreasing with the in- 
carbon. A typ 

tungsten and carbon 


guaranteed, is as follows: 


crease in 
the 


ical analysis, 


only being 


Percent. Per cent. 


EEN g. i cccowsawtenacewes 85.47 61.20 
BO Vacdecactuwasuaweneel 13.90 33 02 
Ce cc ccetcguesataadaced 0.30 2.97 
SE” a cccwccdwaadwacenee 0.13 0.47 
pO Ee OE en ee 0.09 1 88 
IT Vag x haccesesaccucas 0.00 0.31 
PROGOHOSES ccc ccccaecenes 0.019 0.03 
THOME a cidtaeneenenese nes 0.025 0.03 


Ferro-Vanadium is sold pound 


at price 


per 
unit of vanadium 


that is, if 


per con- 


tained; alloy contains 20 


per cent vanadium and selling price 


is five cents per unit, it would cost $1 
per pound of alloy. A typical analy- 
sis as made by one foreign company, 


vanadium alone being guaranteed, is 


as follows: 


Per cent 


WEN a acacia eee se dacadeds anne adetas 36.0 
ee ee Pee Corre rere. coon 
UN oon Bae area nce eee eae 61.0 
Carbon eke. Melhe oe bese eee eae eee eee 0.4 
RUE! rand wate ciaa while bik Som ha ae aetna 0.9 
PINE 6s cccccecsces 0.8 


MOLDING A CAST STEEL CYLINDER 


MOLDING a 


cast steel hy- 


draulic cylinder, 


Fig. 1, 


on end, not only 


shown in 
embodies some 
novel features in 
patternma king, 
but 

foundry 


also in 

work. 
This cylinder had 
an overall length 





of about 12 feet, 
an outside di- 
29 


ameter of 32 
hes and a flange diameter of 56 inches. 
metal throughout was 3 inches thick. 


While cylinders of this design are 


in a vertical position, they are 


molded in this way. Some found- 
ien prefer to use a complete pat- 


n which is parted longitudinally 


| the mold is rammed up in a sim- 


way. Following the drying and 


assembling of the mold, it is up-ended 
and cast in this position. 
Another 


method is often resorted 


to when roll flasks are available. 
These flasks are provided with ends 
supporting bearings to receive a sp:n- 


qe 


Sweeps conforming to the cylin- 


dle. 


BY H. J. McCASLIN 


mold struck out in 
This 


necess:tate 


the 
manner. 


halves of are 


this method 
the 


parts, 


will, of 
course, bedding in of 
the 
This is, per- 
method 
from the pattern shop viewpoint, pro- 


the various pattern while 


sweeping is in progress. 


haps, the most economical 


vided the rigging is at hand. The 
barrel portion of the pattern is thus 
* 
} Y 











Section ¥-} 











drical portion of the section are at- 
tached to the spndle and the two 
/ L Pte 
Y } 
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SN 
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dispensed with and is formed by the 
While 


making this 


previously mentioned. 


the method 


sweep 
pursued in 
cylinder involved a somewhat greater 
pattern shop expense than the latter, 
the final 
with this 


result compared favorably 


method. 





ct 
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parts to the body. As 
from the inside 
they are 


taching the 


these are inserted 


of the barreled-up sections 


easily withdrawn, permitting the 


parts to remain in position until the 
finishing stage. 


mold has reached the 


In considering the making of the de- 
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down through the depression left 

cant by part A when setting it. It 
will be found convenient if this 
is made a trifle large in diameter, -ay 


about 3/16 of an inch. At the pont 
opposite the position it occupies on 
the bottom end of part A, is the cure 





























Dowels 
D 








Fics. 


The Pattern. 


In beginning work upon a pattern 


of this nature, a full size radial 


scc- 


tion should be laid out. It is safe to 


assume when molding a cylinder of 
this weight, and in this position, that 
it will contract not iess than 3/16 
inch per foot. No conventional 
rule can be laid down for the finish 
allowance. Castings of this _ size 


should, however, have a liberal allow- 
7/16 


especially upon the bored out diame- 


ance of not less than inch, 


ters. Before discussing the various 


pattern parts shown in Figs. 2 and 
3, the completed pattern, as shown in 
Fig. 4, should be studied for the pur- 
pose of observing how the parts 


would appear when placed together. 
With their respective positions around 
the body of the pattern well in mind, 
their form can be more readily ob- 
served. 

Two cylindrical sections, A and B, 
make up the body of the 
A is 
outside diameter equivalent to the in- 
this 


Section 


pattern. 


Section a core print having an 


side diameter of the cylinder at 
L-L, fig. 3 

piece of the de- 
This 
piece is drawn up from time to time 
until the 


point, section 


B is a short 


sired diameter of the cylinder 


desired height of the mold 


has been obtained. 


Loose dowels are employed in at- 


























and 3; 
part A. It is 
constructed by lagging over two seg- 


tailed shown in Figs. 2 


we shall 


parts 
begin with 


tient rings. If the rings are sawed 
exercised 
lagging, 


narrow 


out accurately and care is 
in getting out the 


should be 


which 
applied in widths, 
very little dressing will be required to 
Should it be desired 
it will be 


bring it to size. 


to turn it, found advisable 


not to round the corner over as 


shown at C until the parts have been 


assembled, as the core must pass 
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2 AND 3—VARIOUS PARTS OF THE CYLINDER PATTERN 


print D used in setting the core. 1 
method of making it can readily be 
seen and requires no further explana 
tion. 

In construction, part B is_ simular 
to part A and may have a length of 
30 to 36 inches. In making the smaller 
parts, flange G would receive consid 
made in sections 
for convenience its construction 
is of little consequence. In 


eration next. It is 
and 
locating 
it in its correct position around core 
print A, only one of its parts must 
be attached, as the remaining parts 
can then be assembled in their re- 
Two pieces of part 
F are required and are set up to A, 
Fig. 4. While the two ends are 
doweled for position, the center G 1s 
made wedge shape to permit its with- 
drawal first, allowing the remaining 
pieces to be left out, that the outer 


spective order. 


diameter of part F may be filleted 
in the barrel B. Fillet blocks or 
pieces G are made as shown in Fig. 3 


and set in back of part F as shown 
in Fig. 4. The pieces G are not fitied 
together, but are 
piece of about 1 

filling up 
slicking 


nor set separ } 
inch, 
spaces \V 
off to conf 
to the blocks before ramming. 


Piece H consists of a number 
the fillet blocks G, which are fitt: 
and glued together with the positio 


by a 
molder these 


sand, them 
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cr 
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and 
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vlet I. 
le desired width J of the cylinder, 
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ey are to occupy against parts A 
id B, provision being made for the 


They are then flattened to 


shown in the end view, Fig. 1. 


‘our ribs K are also required, being 
ttached to the pattern in the position 
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the bottom section S of the mold. 
After a surface has been struck off 
flush with its upper edge, the core 
prnt A is placed upon it and the 
flange G is set in place. Sand is then 
rammed to the height of the flange 


and a parting is prepared at this joint 
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‘he strikes 


lustrate 


ig down 


The Core and Core Frame. 
For the core shown in Fig. 6, which 
made in halves, a core frame, Fig. 
two 


is used. It is constructed of 


ringers U, whose inner edges 
the 
the 
two ends M and the semi-circu- 


forms N for guiding the strikes. 


con- 
of the 
attached 


rm to required outline 


re. To stringers are 


are used against the forms 
the dotted As 
are subsequently 
provisions 


shown in lines. 
half 


together, 


as 

two 
Ited 
ide for inserting the bolts and for 
aching hooks for handling the core 


cores 


must be 


a vertical position and for bolting 
to 
metal is poured. 


in place prevent raising when 


Molding. 


Shown in Fig. 6 are two radial sec 
ns of the completed 
the general 


mold, which 
arrangement of 
partings and the manner of hold- 
the That a good 
avy head or riser may be provided, 
diameter O is carried up 
While the entire mold 
uld be rammed up in the body and 
ted up in sections for finishing and 
ying, in instances it will be 
ind more to ram it in 
ctions on the floor and then assem 

it in the body 
hen beginning the opera- 
in, the core print D, shown in Fig. 
is the first part of to 
used. It is leveled and bedded in 


core. 


about 
feet. 


most 

convenient 
before casting. 
molding 


the pattern 


7 a) 
iY 
. 
N M 
U ry 
= =  , 
Strike Strike ' 
ee oe aes ee eee oe et pee ee ee Oe oe ~ 1 
Loose Dowels |}! i Wh 
{4-0 tN [|p N Core Print. MT) 
4 aoe = ah 
i Fuundr, 
lic. 5—TuHe Core FRAME 
ywwn, The end of the cylinder L as shown. The pattern is now assem- 
hown in Fig. 2 is also required and bled as shown in Fig. 4 and the ram- 
of segmental construction turned ming of the second section F is un- 
d doweled to the top of part B. dertaken. To insure the ramming 


up of the mo!d to the required height, 


a gage stick is used upon which is 
marked off the height P of the as 
sembled pattern, and the distances of 
part B must be drawn before placing 


the 
top section X of the mold is rammed. 


on the end piece L, upon which 


#9 


When the mold has been rammed and 


the pattern drawn up beyond the 
parting of the preceding section, the 
upper section or that containing the 
pattern, is lifted off and the work re 
sumed. In this manner the work is 
carried on practically upon the floor 
and within easy reach of the neces- 
sary material. Before ramming the 
top or cope section X it is advisable 


to assemble the sections and try 


the gage stick to insure that no error 


to 


has been made in the drawing of the 


pattern. If found correct part L is 
L 


placed in position and section X is 


bolted To form.the diameter O, a 


bli ck 


drawn up to the desired height. 


being 


After 


large riser can be used, 


the various parts have been finished 
they are placed in the mold drying 
oven, 


Assembling the Mold. 


As a casting pit is not always the 


most convenient place to work, the 
setting of the core and the partial 
assembling of the sections may be 
accomplished on the floor. These 
sections are then lowered into the p't 
and the remaining sections are added. 
When sections S and T have been 


securely clamped together and blocked 
up from the floor, so that bolt Q can 


be reached, the core is lowered into 
place and sections UV are added. 
After the core has been tried and 


set into place to secure an equal dis- 
tribution of metal, chaplets R- are 
placed into position, and the core is 
bolted. The assembled sections are 
then lowered into the pit and the 
parts of the mold are added, 
clamped’ together and the runner is 


set in place. 


other 


RELATION OF BLAST PRES- 
SURE TO TEMPERATURE. 
By W. J. KEep 
Question:—We would like to submit 
the following questions regarding the re- 
lation of the blast pressure to the heat 

generated in the cupola. 

Provided the bed charge of coke is kept 
constant, and the blast is increased so 
that the amount of iron melted per hour 
is likewise increased, will the iron tap 
out at a higher temperature? 

Will increasing the amount of coke 
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with the blast at a constant pressure in- 
crease the temperature of the metal tap- 
ped from the cupola, and will decreasing 
the amount of coke decrease the tem 
perature of the metal? 

We have increased our blast from six 
to 11 ounces, and the result is_ that 
we are now melting over a ton of metal 
per hour more than heretofore. Is not 
this iron being received from the cupola 
at a higher pressure than when melting 
with a pressure of only six ounces? 

We have also been informed that in- 
creasing the pressure without increasing 
the amount of coke would not give a 
hotter iron notwithstanding the fact that 
we are melting more iron than hereto 
fore. 

Answer:—The more rapidly the coke 
is burned, the faster the heat is develop 
ed and the iron is melted in a corres- 
ponding ratio. The smaller the charges 
of coke the faster the melting, but there 
must necessarily be coke to 
The 
bed simply acts as a scaffold to prevent 
the iron from passing below the melting 
point before it is melted. The portion of 
the bed above the tuyeres is not the bed 
in the sense just referred to, although it 
is weighed in as such, because it melts 
the first charge of iron. With a mild 
blast this portion will melt the first 
charge slowly, and with a greater pres- 


sufficient 
make the iron as hot as necessary. 


sure the coke will burn much more rap- 
idly, and will consequently melt the first 
charge in a shorter time. If exactly the 
proper amount of coke to melt the iron 
is used, increasing or lowering the blast 
pressure to a limited extent will not af- 
fect the temperature of the iron. 


If any- 
thing, 


with increased blast, the iron 


THE STORAGE 


OT long ago it fell to my lot to 
straighten up and restore to order 


, 


the pattern loft of a large manu 
facturing concern. Through the lack of 
r 
a | 
b b ! 
a 
i b 
a 
| 
| 
| 
Fic, 1—PattTeRN RACKS FOR A 
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would not be quite as hot because more 
free air will be driven through the coke 
than with a mild blast. 

The 


reaches’ the 


until it 
If the 
coke charge is too large the surplus 


iron cannot melt 


melting point. 
iron 
The burn- 
ing of this extra coke heats the iron 
higher up in the cupola and causes it 
to be hotter when it reaches the melt- 
ing zone than if the amount of coke 
actually 


must be burned out before the 


gets low enough to melt. 


necessary had been’ con- 


sumed. A slow melting cupola does 
not necessarily give hot iron, even if 
slow melting is caused by an excess 
of coke, because 


the extra ash clogs 


the cupola. Six ounces blast pressure 
r 


is too low, although many 
that better results can 
be obtained with low pressures. 


fast melting, 11 


foundry- 
men believe 
For 


ounces pressure is 


likewise too low, and from 14 to 16 
ounces will undoubtedly prove more 
satisfactory. If the ratio of coke to 


iron is correct you will have hot iron 
and fast Poor 
frequently the 

] 


melting. melting is 


more result of too 


much coke with too low a blast pres- 


sure than the result of reverse con- 
ditions. The coke charge following 
the bed charge is intended to melt 
the charge of iron which is placed 


upon it, and also to make up for that 
portion of the bed which was burned 
out while iron in tthe 
hottest part of the cupola until melt- 


ed. If the coke 


to replenish tl 


holding the 
charge is insufficient 
1e waste of the bed, the 
iron will drop. too 


[ in the cu- 


dull 


low 


pola, and when melted will be 


OF PATTERNS 


BY JOHN B. SPERRY 


care and frequent changes of clerks, the 
loft was in a chaotic condition. Patterns 


were in one place, core boxes in another, 





and core prints were scattered every- 
| 
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GENERAL LINE OF PATTERNS 


October, 190s 


where and no records were kept of thei 
location. I will not give complete i: 
structions as to how a pattern loft shou! 
be taken care of, but will make a fe 
suggestions regarding the building 
shelves and racks for patterns that w 
make it easier to keep the pattern loft 
order, and the patterns in good conditi 
These racks and shelves were install: | 
in the pattern storage referred to an‘ 
great economies have been effected. 

If the pattern loft contains patterns 
several classes of machines, such 
pumps, compressors, steam engines, et 
it is advisable to divide the space and ha 
a certain section of the loft for pumps, 
another for compressors, etc. Do not 
make too many divisions, as they are co 
fusing, but make a general classificati 

In arranging the patterns, the writer 
found it better to put those that were 
similar together, and arrange them a 
cording to size, beginning with the lar; 
est. To illustrate, all pump cylinders 
were arranged in one section of the loft 
according to piston-heads were 
placed in another; frames in another and 
so on through the whole pump division 


size ; 


sections. It is easier to remember a sm 
number of sections than the individu 
location of each pattern, hence the 
vantage offered by this method. 

Now a word as to making racks for t 
patterns. For the general run of | 
terns, racks with shelves such as is show: 
in Fig. 1 are very good. They should 
built in pairs with staging in between 
that the upper 
reached. 


shelves can be _ easil 
The end of the racks can be 
divided into small shelves for the small 

When core 


boxes are in several pieces, it is a good 


patterns, as shown at a, a. 


plan to build partitions, as shown in Fig 
1 at b, b, to prevent parts of one pattern 
being mixed with parts: of another, 
sides giving the pattern loft an orderly 
appearance. 


Storing Pulley Rims. 


1 


The rims of pulley and band wheel 
patterns are usually separate from 
arms to permit the substitution of suit- 
able arms when necessary. To store these 
rims so that any one can be removed to 
the foundry without disturbing the r 
take a 2 x 12 inch plank and fasten it 
the wall as shown in Fig. 2, and to t 
plank bolt blocks b, b. On these blocks 
the rims are hung, the smaller ones insi 
the larger. Several of these racks w 
probably be necessary. 
balance pattern: 
sprocket, and similar patterns, 
good plan is to build what I call an “A 
rack, such as is shown in Fig. 3. As wil 
be seen it consists of a number of stalls 
into which the patterns are rolled, and 
when one is required-in the foundry it 
can be removed without disturbing the 


For storing wheel 


gear, 








het 
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o\iers. Such a rack is simple to make 
aid is neat in appearance. 

t is the custom with some foundries 
to have patterns that are built on the unit 
plin, that is a certain number of units or 
parts go together to form one pattern, 
and another group form another pattern. 
Perhaps some of the units included in 
the first group are also used to form the 


second. When such a system is used 
care should be taken to have all units 
stamped with their number or letter. 


There should also be a list tacked to the 
rack where the parts are stored, that 
shows the different combinations used in 
forming the different patterns. 

n keeping track of patterns, some pre- 
fer the card system, while others prefer 
a pattern record. If the card system or 
any other pattern record is used, a de- 
scription of the pattern, with its num- 
ber and location in the loft should be 
accurately noted. For the benefit of the 
foundry foreman the weight of the cast- 
ing in the rough should be recorded with 
ther information. 

FOUNDRYMEN VISIT JAMISON 
COKE PLANT. 

‘he September meeting of the Pitts- 
burg Foundrymen’s Association on 
Labor Day was the best in point of 

ndance and enthusiasm in the his- 


of the association. The meeting 


took the form of a special excursion 
ipon invitation Coal 
coke 
West- 


par- 


of the Jamison 
& Coke Co. to the 
erations of the 


mines and 
company in 

Pa., and was 
‘ipated in by 196 foundrymen 


reland county, 


from 
Pittsburg and vicinity. Leaving Union 
tion at 8 o’clock Monday morning 


Sent 


it. 7, the special train composed of 


coaches and the largest baggage 


Bolts 


Wall 
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car on the Pennsylvania railroad, the 
latter equipped as a special commis- 
sary, stopped at East Liberty, Wil- 
merding, Irwin and Greensburg, tak- 
ing on delegations from each of those 
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day’s production of foundry coke. An 
elaborate dinner of fried chicken, 
sweet potatoes and roasting ears was 
served in a grove adjoining No. 4 
plant. Following this, the special 













































































points, and then proceeded to the train took the party to No. 2 plant 
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four coke making plants on the Alex- 


andria branch of the Pennsylvania 


railroad. Here the visitors 


ducted through the 


were con- 


mines and wash- 
1,200 


1,080 were in operation. 


ers and around the ovens, of 
The 
process of 
coke making from the mines through 


which 


foundrymen followed the 


the washers, saw the coal taken from 
the bins, loaded into Jarries and 
charged into the ovens, and also 


watched the operation of drawing the 
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Fic. 2—RAcK For STORING PULLEY RIM AND BAND WHEEL PATTERNS 


where two picked teams finished the 
day with an exciting and enthusiastic 
baseball game, after which 
drymen boarded their 
turned to Pittsburg. 

At a meeting held after the base- 
ball game, resolutions heartily thank- 
ing the Jamison Coal & Coke Co. and 
W. A. Johnson, manager, for 
the hospitalities extended, were adopt- 
ed with 

The committee of the 
foundrymen’s association completed its 
work, and the ticket to be presented 
at the October meeting for officers 
through the year 1909, will be as fol- 
lows: President, C. G. Gale, 
Malleable Iron Co.;_ vice 
president, J. T. Speer, Pittsburg Valve, 
Foundry & Construction Co.; treas- 
urer, J. S. Seaman, Seaman-Sleeth & 
Co.; secretary, F. H. Zimmer, Union 
Foundry & Machine Co.; executive 
committee, H. E. Field, Mackintosh- 
Hemphill & Co.; Benj. Fuller, West- 
inghouse Electric & Mfg. Co.; E. D. 
Frohman, S. Obermayer Co.; John A. 
Logan, W. A. Johnson, Jamison Coal 
& Coke Co. 


the foun- 


train and re- 


sales 


enthusiasm. 
nominating 


Penn- 
sylvania 


Vivian Bond & Co., 68 Beaver street, 
New York, shippers of pig tin, ferro- 
silicon, and. other 
ferro alloys, have established an office 
in the Frick building annex, Pittsburg, 
under the management of Andrew C. 
Daft. 


ferro-manganese 
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As there promises to 
International be a very large at- 
Society of tendance of American 
Foundrymen foundrymen at the con- 

gress of the Interm 
tional Society for Testing Materials, 
to be held in Copenhagen next 
year, it has been suggested that the 
dates of the annual meetings of the 


British Foundrymen’s Association and 


German Verein be fixed within a 


a 
the 


few weeks of each other, 


of the attendance of the American 


foundrymen at the three conventions 


The organization of an International 
foundrymen’s association cou'd then 
be dissussed by these f reign b dies, 
and the American delegates would 
have an opportunity of conveying the 


sentiments of American foundrymen 
be 


meeting 


Asso- 


in this regard. The subject should 


discussed a thre 


thoroughly 


of the Amertcan Foundrymen’s 


ciation to be hheld in Cincinnati next 
year, and if p ssible the delegates 
should attend the gatherings of the 


foreign founders as representatives of 


this organization, and should be em 
p rwered to act 11) MS b half. The 
benefits that can be derived from in- 


ternational communication are many, 


and the interchange of knowledge: 
will result in greater progress in the 
world’s foundry industry than has 
been scored in the past In many 


respects, foundry practice in Gi 


and England is unlike that pursued 
1 this country, and while the output 
} 1 

per molder may not be as great as 
n American shops, yet, it is not at 
all improbable that in ush and 
wearing qualities, the castings pro 
duced abroad may b superio to 


hose’ made in ou mos modern 
plants Foreign scientists a noted 
for their research work nd many 
are making a specialty of the meial 


] 
i 


cal 


foundry. 


urg ms encountered in the 


probl 
\n international organization 
kind afford 


manufacturers of molding 


of this would likewise 


\merican 


machines and equipment 


mn excellent 


Opportunity of presenting th meriis 
of el pphancs to to yi users, 
many of whom have made = special 
sits to this country for the purchas 
{ uindry equipment. 

| consumptio ) 
foundry pig iron is be- 

Trade : 
ing temporarily affect 


Outlook 


ed by th use of an 

EXCessive percenrags © 
scrap in the mixtures of many of the 
large melters, who are drawing upon 
their scrap pile 5 in prel ence ( mak 
additional purchases of pig iron 

f rundry of rie ] Oo ¢ hahulac 


October, 19) 


83 
of old material in its cupola 


turer is using as high as per 


while others limiting their 
Very iittl 


this material is being purchased 


are 


wt 


metal to 2 per cent. 


dealers who are carrying heavy st 


at the present time, but it 


an accumutation of discarded 


scrapped machines and equipment 
this practice is being pursued thro 


ut the country the tonnage of 
iron thus replaced must be tre: 
dous, and the foundry melt is c¢ 
spondingly greater than the sak 
foundry pig iron would = ind 


Trade 
dustry 
and 


plants have increased their 


conditions throughout th: 


show continued improve: 


many gray iron and mall 
numb 
Sept. 1. R 


improvements 


weekly heats since 


of extensi ns and 


also more numerous and 


manul 
ers Of equipment report an imp1 


demand. Pig iron pvoducers 


the receipt of some inquiries for 


sa'es have 


requirements, but few 
made because sellers generally 

a 4 7. aS i} 1 
disposed to ask prices. which 
foundrymen are not prepared to 
\labama and Virginia operato: 


lers 


firm at 


ing well supplied with or 


delivery, maintain a 


while eastern turnaces have stif 


mn foundry and forge irons. |] 
have n 
Mahoning 
and 
ei? to 


Chicago district 


in the 


competition of and 


ngo Valley m 


irom 


kers have 
their 
No. 2 


quotations 


prices $16.5 


foundry, at furnace. kf 
NO: 2 

in the principal 
lows: No. 2 st 
No. 2 
$15.75; No. 2 southern, 
No 
sessemer 


$15.90, 


on 


found‘y eg 
centers are a 
Philade¢ 


southern, Cine 


indard, 
$16.75; 
Birmins 
$13; northern, Cleve 


iron is held on a_ ba: 


Pittsburg, and basic c: 


had at a reduction of 50 cents 


Lake Superior cl 


$19.50, Cl 


this price. 
remains unchanged at 

PERSONAL. 
vm. C. Lang. who, for the p 
been connected wit! 
Malleable 


has 


has 
National 
Cleveland, resigned. 

C. Tolan, of the Philadelphia 
of Matthew Addy & Co., pig iro: 
chants, 


years, 


Castings 


transferred t 
that 
Pridmore, Chicage, 


has’ been 
office of 


Henry E. 


Chicago concern 


facturer of molding machines, 
for Europe several weeks ago. 
expected to return early in Nove 
Herbert Black, formerly sec! 
the Robert Fiel 
Cincinnati, has become associate: 


Williams & Co., 


and treasurer of 


Hickman, Cine! 


chat 


consist 








) 


| ind, $ 5.25 








~ 
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V. W. Sly, of the W. W. Sly Mfg. 
Cc. , Cleveland, has just returned from 
hree months’ 


trip to Europe. 


avid J. Sweet has resigned his pos- 


iti nm as assistant foreman of the 
idry of the King Radiator Co., 
f ronto. His present address is 781 


New York. 

L. Mills, formerly connected with 
the Whiting 
F andry Equipment Co., Harvey, IIL, 


| k avenue, 
sales department of 


ha- resigned to accept the presidency 


1440 


the American Specialty Co., 


Monadnock building, Chicago. This 
‘ern is now placing on the market 
drill socket of an entirely new 

ty 


dmund Stanley, who has had a 
wile experience in the foundry trade 

Ontario 
Ltd., Tor- 
», Ont., and has charge of the sale 


is now associated with the 


Wind Engine & Pump Co., 


the gravity molding machine sold 


by this concern in Canada. 
V. M. Corse, assistant superintend 


of the Detroit Lubricator Co., De 


has accepted the position ot 


stant manager of the Michigan 
Smelting & Refining Co., Ltd., of the 
place, and will assume his new 

s on Nov. 1 He will have full 

ge of this plant, which makes a 


specifica- 


iulty of ingot brass to sj 


produces solder and 
i 


ite metals. A completely equipped 


mical laboratory for alloy work 


\ be installed. Mr. Corse is secve 
of the American ‘Brass Found- 
Association 
Truesdell has severed his con 

tions with the Cyclone Brake Bar 
Buffalo, and is now associated 


h the Fillmore Avenue Foundry & 
n Works, Inc., of the same place. 


OBITUARY. 
Blackwell, 
nior member of 


Sons & Co., Ltd., 


founder and 
Blackwell 


Liverpool, England, 


reO G 


Geo. G. 


1 Aug. 26. Mr. Blackwell was 
ll known in this country, having 
mide frequent visits here for the pur 
-e of extending the sale of the 
ecial alloys manufactured by this 
m 


SPONGY BRASS CASTINGS. 


Question:—The brass castings we are 

iking are badly 

uld like to have a 
l 


ercome our difficulties. 


y honeycombed, and we 

that will 
We are using 
pper, 100 pounds; block tin, 10 pounds; 
209 


mixture 


rdinary scrap, pounds, and two 


inces of phosphor tin. Can you give us 
a mixture that will prove satisfactory 


r our use, containing two-thirds scrap? 
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Answer :—There is nothing wrong with 
the mixture you are using, although you 


? 


should not use than 2 


less, nor more 
per cent of phosphor tin. Your mixture 
will make 
scrap is not of the same composition as 
your mixture. 


good castings, provided the 


If you buy this scrap in 
the open market it will contain all of the 
zinc necessary to make your addition of 
new alloy cast sound. Otherwise increase 
your phosphor tin to the quantity stated 
above. The scrap does not injure your 


new mixture, as many use all 


scrap and get excellent results. You must 


concerns 


rely on the two-thirds scrap to make your 
mixture run solid, inasmuch as without 
the same it is difficult to obtain solid cast- 
ings from your alloy, as it contains no 
deoxidizing element, or perhaps an insuffi 
od results. The 


cient amount to insure g& 


solidity of the metal will depend on the 
manner in which it was melted. How- 
ever, with two-thirds scrap the fault is 


not in your metal. It lies in your method 


of melting. 


Melting Methods. 


You are undoubtedly burning your 
metal and your melter will probably be 
e 


when you tell him this. We 
would suggest that you melt a few heats 


o. ge 
indignant 


’ 
1 11 


observing the following rul 


Charge the coppet irst, if you 
use ingot copper, and if you use 
scrap copper wire, cl ar? the brass 


first, and at the same time add _ char- 
coal, or pieces of hard wood which will 
make charcoal. In the case of ingot cop- 
per, when it becomes heated and begins 
to melt, charge the brass as well as the 
| 


charcoal, but do not wait until the por- 
tion of the charge in the bed is melted 
sinks 
cold 


charge is under- 


before charging cold metal \s it 


down into the crucible feed in the 


material until the entire 
neath a cover of charcoal. Then you can 


add your mixture and superheat your 
metal to the proper casting temperature. 
In the case of scrap copper wire, it is 
1 down the brass 


best to first run scrap 


under charcoal, charge the wire, allow it 
to become just red, then push under the 
surface of the melted brass, and repeat 
this operation 1 
in the bath. A 
and superheat as before. When the metal 
begins to melt it will require constant at- 


oo ag 
intil the copper 


is entirely 


fter this add the mixture 


tention, and if cared for as outlined 


above, you will never have 


spongy cast- 

ings 
1 writer had an experience which 
can iy cited to avanta al thi 
time We made heavy bearing bush 


ings for two years that were machined all 
over, and we never had a porous casting. 
The melter was granted a vacation and a 
new man was placed in charge. 
resulted 


were 


Trouble 


immediately and the castings 


practically metal The 


sponges. 
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cause of the trouble—the 





melter—was 
taken to task, but he indignantly denied 
that he was at fault, asserting that it must 
be the metal, the molder, anything and 
everybody but himself. To prove to him 
his responsibility, the foreman did the 
melting on the next order for this par- 


ticular lot of castings, using the 


same 
metal that the former melter has used. 
and the castings were as solid as ever. Our 


friend, however, 


still 


so we decided to give him another chance. 


was unconvinced, 
He was allowed to make one day’s run 
of bushings, and the results were awaited 
with interest. The were not 
quite as bad as those resulting from his 
first attempt, but the result showed a loss 
of practically 50 per 

melter l 


castings 


cent. After our 


returned from his vacation our 


trouble ceased. 


My advice to all who 
have this trouble is “watch your fur- 
naces.”’ KR: 


ANNEALING STEEL CASTINGS. 


The regular monthly meeting of the 
\ssociated Foundry Foremen of Phil- 
adelphia and vicinity was held on 
Sept. 15, 
Twentieth Century Qua 


kers 1034 Arch street, 


Tuesday evening, at the 


rooms of the 


*hiladelphia. 


he principal feature of the meeting 
was an address on the annealing of 
steel castings by C. B. Baumgartner, 


of the testing department of the 
sridge Co. The j 


annealing, importance of uniform heat 


\merican purpose of 


ing and slow cooling, types of fur- 


naces, burners, arrangement of various 


sizes of in the furnace and 


castings 


their position with relation to the di- 


rection of the flame, were discussed 


and high temperature measuring in- 
struments described. 
The talk aroused considerable inter 


est and led to f 


fuel con- 


a general discussion « 


oil burners, air compressors, 


sumption, fuel oil, ete. 


USE OF ALUMINUM SCRAP. 


Much difficulty is frequently experi- 
enced melting aluminum borings, brok- 
en scrap, etc. The exposure of the 
metal results in undue and 
oxide usually results, leaving very little 


of the metal. 


oxidation 


When melting scrap aluminum it is 
advisable to melt the heavier pieces 
first in a large crucible and when the 
metal has reached a red heat the smal- 
ler pieces of scrap and borings can be 
added. The borings should be pushed 
down into the molten bath as rapidly 
as possible and the metal should be 


well stirred. 





FOUNDRY & PATTERN SHOP EQUIPMENT 


Sand blast equipment---A molding machine chuck--- 


Aluminum melting furnace --Revolving foundry crane 


NE of the important problems for 
O which American foundry practice 

has as yet found a very imperfect 
solution is the cleaning in large quanti- 
ties of very light castings, the produc- 
tion of which is frequently a specialty in 
some of the more extensive plants. In 
this regard considerably more progress 
has been made by European foundrymen. 
who have devised various methods, of 
more or less value, for the rapid hand- 
ling of small castings in bulk, but their 
success has rarely been so marked as to 
warrant the adoption of their methods 
Atlantic. 
It cannot be denied, however, that im- 
portant economies to 


and devices on this side of the 


are certain ensue 
from the development of a satisfactory 
the 
ease and thoroughness of the work ac- 
complished, but through 
use of the sand and the 
the dust-laden sand blast room. 


In Fig. 1 is shown 


system, not only through rapidity, 


also repeated 


elimination of 


an automatic clean- 


ing device designed for use in connec- 


tion with the injector sand blast appar 
atus made by C. Drucklieb, 132 Reade 
street, New York City. In its essentials, 
this device consists of a steel plate con- 
veyor arranged to carry the castings be- 
neath the sweeping blast from a series 
of suspended nozzles, to which a rocking 
motion is imparted, with suitable ar- 
rangements for disposing of the castings 
and the sand. The device is simple; it 
can be operated by any power available 
in the foundry, there are no complicated 
parts to get out of order and but little 
floor room is required. In fact, as the 
entire apparatus is encased and an ex- 
haust.fan is provided at the rear, it can 
the 
foundry proper, thus doing away with 
the room usually set apart for this work. 


be operated without discomfort in 


Rocking the Blast. 
This device incorporates as its primary 
feature the rocking of the blast, a prin- 
ciple adopted in a tumbling barrel de- 


signed by Mr. Drucklieb. The superior- 
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ity pointed out for this arrangement oy 
that of the stationary blast is that by tl 
rocking motion secured every castii 
in the barrel is given uniform treatme: 
there are no zones between those s¢ 
tions immediately beneath the nozzles 
which comparatively little work is do 
for with the slowly sweeping blast ea 
casting at one time or another is certa 
to come directly beneath one of t 
nozzles and to remain there sufficient 
long for the cleaning process. 

In the arrangement under descripti 
a number of nozzles—dependent up 
the width of the machine and the rapid 
of treatment desired—are fitted to 
iron pipe, which is suspended above t 
conveyor at right angles to the dir: 
tion in which it travels. These nozzl 
at their tips are about 6 inches fri 
the surface of the plate; they are 
clined slightly toward the rear, as the 1 
sulting deflection of the blast by the pl 
facilitates the cleaning of the under si 
of the casting as well as the top. TI 
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iron pipe is closed at one end and con- 
at the a rubber hose 
running to the sand blast apparatus. On 
the closed end the pipe is merely hinged 
to a support built up from the body of 
the device, but at the other there is pro- 


nects other with 


vided a bell crank, to which a reciprocat- 
ing motion is imparted by a disc crank 
yn a hanger above, or by a motor located 
mn the top of the housing. 


Conveyor. 


The castings are shoveled onto the 
onveyor at the front and travel through 
he machine at desired 


any speed, 8 


r 10 feet a minute being the usual rate, 
is this affords ample time for the sweep- 
ng motion of the blast to cover every 
ection of the plate. After passing under 
the blast, the castings fall onto an in- 
lined steel plate, through the perfor- 
which the sand falls into a 
which it taken 
An upper sand bin is lo- 
‘ated just beneath the path of the con- 


itions in 


lower bin from can be 


for later use. 


veyor plate on its return trip and catches 
whatever sand does not fall to the lower 
in. The castings chute leads either to a 
uitable box beneath the machine or to a 
table for inspection. 


Uniform Results. 


For the most part it will be found that 
ne trip under the sand blast is sufficient 
o clean the casting on both sides. Where 
extremely uniform results are required, 
however, it is necessary to return some 
few of the castings to the conveyor for 
further treatment of the under side. It 
s the usual practice abroad, where auto 
matic cleaning devices are employed, to 
return practically all castings for a sec- 
nd 
nent being to place them on a table re- 
blast 
vorkman at one side to turn all passing 


treatment, one common arrange- 


volving beneath a and station a 


efore him that require it and to put on 


J 


Cooling Floor 


4 


Sand Blast 3) 
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and remove the castings as needed to 
maintain continuous operation. 

The Drucklicb device is designed 
throughout to use materials of standard 
specifications. Every part can thus be 
easily replaced, a feature of importance 
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draft of the exhaust fan, carries off the 
dust and dirt commonly encountered in 
sand blast practice, rendering the oper- 
ator free from danger and discomfort. 


Cleaning Large Castings. 


Where a considerable number of large 
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*RONT ELEVATION OF Device FoR SAND BLASTING COUPLER 


CASTINGS 


material coming in contact with the sand 
blast. 


ing is done is almost enti 


The chamber in which the clean- 


1 
ely encased, 


the opening in the front being high 
enough only to admit the load of castings 
on the conveyor. The direction of. the 


blast is toward the rear and this, with the 
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‘1c. 3—FLoor PLAN SHOWING THE ARRAN CG! 


Dust Exhaust 
The Fuundry 
MACHINES 


MENT OF THREE SAND BLAst 


castings of similar type are to be cleaned, 
an arrangement of sand blast equipment 
Drucklieb 
advantages in 


also designed and built by C. 
offers some remarkable 
ease and speed of handling and in econ- 
omy of floor space, all factors of import- 
ance in the brisk competition of present 
In the installa- 
tion shown in Figs. 2 and 3, which has 


day foundry operations. 


been in use for some time with signal 


success in several forms, heavy car 
coupler castings are treated. 
In the corner of the foundry, not far 


from the heating furnace, is located a 
battery of three, hooded sand blasts, so 
arranged that a single trolley line, with 
proper them 
As they 


castings are 


switching facilities, serves 
all without confusion or delay. 
come from the furnace, the 

the floor, where 
they remain until they lose their color 
blast 
One of the castings is then picked 


transferred to 


cooling 
and are sufficiently cool for sand 
work. 

] 


up by tongs attached to a trolley and 


swung around to one of the blasts, en 
tering through an opening in the side and 
a slit in the roof of the The front 


operator 


case. 

this the 
applies the blast, operating a nozzle by 
hand. 


is open, and through 


The casting hangs on a swivel 























and, when the front is treated, this is 
swung partly around with a hook and 
the other sides are cleaned. After the 
outside treatment is complete, the hollow 
center is cleaned by a blast from beneath, 
the valve of which is controlled by a 
pedal. 

Just below the lower level of the cast- 
ing a wire screen of 14-inch mesh is pro- 
vided to catch the heavier particles blown 
off, the sand dropping. through into a 
bin equipped with a slide gate. The 
front of the device is open, except for a 
small guard for the operator’s eyes at 
the top, but the three hoods connect at 





Fic. 1—CricHe ror Morpinc Two CASTINGS 


IN ONE OPERATION 





I'tc. 2—CLICHE FOR MOLDING 


IN ONE OPERATION 





IN ONE OPERATION 





lic. 4 


IN ONE OPERATION 


the back with an exhaust fan system and 
all dust is taken care of in this manner. 
The process is continuous, the castings 
swinging through the cleaners and re 
turning to the storage and _ inspection 
floor in a complete circuit, without any 
change of direction. 


A MOLDING MACHINE CHUCK. 

Cliche or sectional, reversible match 
plates and the chuck in which they 
are held for use on molding machines, 
are shown in the accompanying illus- 
trations. This cliche process was in- 
troduced by P. H. Bonvillain and E. 
Ronceray, Paris, France, and the ex- 


E1GHT CASTINGS 


CricHE FoR MOoLpine 


CLicHE FoR Motpinc Two CASTINGS I 
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clusive American rights are now con- 
trolled by the E. H. Mumford Co., 
Philadelphia. If it is desired to make 
100 castings of a certain kind with 
this apparatus, a cliche is made for 
molding two castings at a time a3 
shown in Fig. 1, from which 50 molds 
will be made. If 200 castings, as 
shown in Fig. 2, are to be made, a 
cliche is produced for molding eight 
at a time and 25 molds will be run 
from it. If 600 castings, as shown in 
Fig. 3, are to be made, a cliche is 
produced as illustrated for making six 
in one operation and 100 molds are 
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at the right and left sides by the u 
of the small wrench shown near t 
chuck. The chuck with the cliches 
five different castings ready for mol 
ing is shown in Fig. 7. While t 
cliche shown in Fig. 3 is producing i s 
600 castings the other cliches will r 
out their orders and are replaced 
other cliches to occupy this spa 
This operation requires a fraction 

a minute to accomplish. This ap; 
ratus may be used onany power mo! 
ing machine, on a hand squeezer 
on a bench. On reversed match plate 
work of larger size, such as stove and 





Fic. 5—Cricue ror Motpinc TWELve CASTINGS 


Stx CASTINGS 


made from this cliche. Fig. 4 shows 
a cliche from which 100 castings are 
to be made and, therefore, 50 molds 
are to be produced, and in the same 
way another cliche, shown in Fig. 5, 
for molding 12 castings at a time is 
made, and if 600 of these are desired 
50 molds are made. These five cliches 
are locked in the pattern chuck shown 
in Fig. 6, in which the different cliches 
are all matched by tongues on their 
backs fitting the grooves shown in 
the center bar of the chuck and are 
held in place by the screw-driven fol- 
lower shown at one end, and are 


clamped on their bed by the battens 





Fic. 


IN ONE OPERATION 





6—TuHeE PATTERN CHUCK 





. 7—CuHuck With CLICHES FOR Five Dir- 
FERENT PATTERNS READY FOR MOLDING 


range parts, larger cliche apparatus 
with perhaps only two castings 


mold would be employed. 


TRADE NOTES. 

The Societe Anonyme Electrometal 
lurgique, Procedes Paul Girod, Ugine 
(Savoie) France, has appointed G. W. 
Leavitt & Co., New York City, selling 
agents for the Girod process of elec 
trical manufacture of steel. The (1 
rod electric steel furnaces have all of 
the benefits of the refining action of 
the arc furnaces, but it is claimed tlhecy 


offer additional advantages in the wy 
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ff regularity of operations as the in- organized with Bennett B. Bristol, furnished as required. The air tank is 
luction furnaces. formerly of the Bristol Co., Water- suspended underneath the furnace which 
The National Battery Co., Buffalo, bury, Mass., manufacturer of recording is well supported on four cast iron legs. 
nnounces that the ‘receivership un- instruments, at its head. The Stand- Melting pots either 2) x 24 x 12 inches 
ier which this concern has been op- ard Gage Mfg. Co. will operate the OF 20 x 24x 18 inches con be used and 
rating since last February has been plant for the manufacture of gages, a hood to carry ol the fumes, as well as 
erminated. Full control of the reor- recording instruments, etc. and the “ blower, my furnished when specified. 
anization of the company has been property will be deeded to this com- the reine na susperded by a coumer 
ecured by the Cutler Hammer Mfg. pany by the Industrial Instrument Co., weighted chain and can be easily raised 
‘oO Milwaukee, manufacturers of bat- as the same interests control both and lowered. The furnace has a melt- 


ery charging rheostats and other elec- 
ric controlling devices. The plant of 
he National Battery Co. will remain 
t Buffalo, but the will be 
onducted under a 


business 
new management 
vith ample capital. 

The torch was applied to the new 
urnace of the Hamilton Iron & Steel 
Hamilton, O., on Saturday, Aug. 
The product of this stack is to 


ie) 


>? 


© known as Miami, a typical northern 
oundry iron, which will be marketed 




















ALUMINUM MELTING FURNACE 


Walter-Wallingford & 
., Cincinnati and Pittsburg. 

The Cleveland Crane & Car Co., 
Vickliffe, O., has established an office 
t 1203 Marquette Chicago. 
V. A. Rider is resident manager. 
The Lackawanna Steel Co. 
ded to operate as merchant furnaces, 
the Leb- 
for the 


Jesse- 


xclusively by 


building, 


has de- 


several stacks located in 


Valley, 
of 


non Pennsylvania, 


roduction foundry, forge, 


ier and low phosphorus pig iron, and 


is associated with it Crocker Bros., 
9 John street, New York, as exclu- 
ive sales agents for the distribution 
f its product in the various markets 
oth east and west. 

The Schaeffer & Budenberg Co. has 
old its plant at Foxboro, Mass., to 


he Industrial Instrument Co., recently 





‘ ; : ing capacity of 460 pounds of aluminum, 
Watson E. Nau- : : 


gatuck, Conn., will be president of the 
Standard Gage Mfg. Co., Bennett B. 


concerns. Goodyear, 


and it is claimed that the melting tem- 
perature is quickly attained and can be 


maintained with precision, throughout 


Bristol, treasurer, and Arthur F. Mun- : . *: 

; iecgutes an the melting period. Five hundred pound: 
dy, Syracuse, N. Y., sbeataieene die Phe of aluminum can be melted in 75 minutes. 
plant is well equipped and consists Of The goor space required is 42 x 53 
two brick buildings 60 x 210 feet each. inches and the height of the furnace 
and a foundry 60 x 150 feet from the floor to the top of the pot is 

The Fillmore Avenue Foundry & 32 inches. In addition to melting the 
Iron Works, Inc., Buffalo, N. Y.. has softer metals, the furnace can be used 
secured the contract for the construc- for hardening in lead or cyanide. 
tion of the melting furnaces and an 
nealing ovens for the new plant of aos 
the Torrence Malleable Iron Co., at & oz 
Voorheesville, N. Y. This plant is to a 
be equipped entirely with the Trues- rae > 
dell system of melting and annealing 
cast iron for malleable purposes. H. 

Truesdell, formerly with the Cyclone 


Grate Bar Co., Buffalo, and now 


asso 


\venue Foun- 


ciated with the Fillmore 
dry & Iron Works, Inc., 


this installation 


will have 


charge of S 


he 


tl.U0 


\ss C1 


witnessed 


of 't Central 


Manufacturers 


Members 
Stove 


r 
he 


1 
»f 


( a 


demonstration of the molding of oven 
doors and fire pots at Columbus, on 
Sept. 15. The f 


rockover type built by Henry E. 


the 
Prid- 


icciurer, 


machines were of 


more, molding machine manuf 


Chicago. 


The Chicago Milling Co., 


Chicago and 





Riverdale, Ill, manufacturer of the 
“Black Diamond” core compound, an- 

. . . . ~- - 1 
nounces that it is in no wise affected by 


the failure of its sellings agents, the Mil- Fic. 2—PLAn, Front AND SECTIONAL 

lers’ Products Co., Thirty-ninth and Wal Views or ALUMINUM MELTING 

lace streets, Chicago The “Black Dia FURNACE 

mond” core compound hereafter will be 

advertised and distributed under the. man- 

ufacturers’ own name. The company re- PHILADELPHIA FOUNDRY- 

ports gratifying success with its new MEN’S ASSOCIATION. 

product, orders for the same having been The Philadelphia Foundrymen’s As- 

received from every state in the union, sociation held its first meeting after 

Canada and other foreign countries, the summer recess in the new Man- 

many of them repeat orders ufacturers’ Club, Broad and Chestnut 
ak streets, Philadelphia, formerly the 


sellevue, Wednesday even- 


old Hotel 


THE FRANKFORT MELTING ; : 
ing, Sept. 


FURNACE. 


I 
yd 


The attendance was large. Thomas 


1e furnace shown in Figs. 1 and 2, , , Pe. ‘ 3 
- wissen ae ' Devlin, of the Thos. Devlin Mfg. 
built by the Strong, Carlisle & Ham- é ; ; mae 2 
sik , : i Co., president of the association, was 
mond Co., Cleveland, is designed for 


in the chair. In a speech of greeting 
on the opening of the season of 1908- 
1909, he felicitated the on 
the elegant new quarters available to 
the urged all who 


melting the softer metals, particularly al- 
uminum. It is equipped with four Weintz , 
. , 1embers 
natural burners, having a fuel con- me 3 


sumption of 200 cubic feet per hour, and 
oil are 


gas 


either artificial gas or burners association and 
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were not already members 
the Manufacturers’ Club. 


H. C. Moyer & Co., iron and steel 
merchants, building, 
Philadelphia, was elected a member 
of the association. 


to join 


Pennsylvania 


Two papers were read by Thomas 
D. West, of the Thomas D. West 
Foundry Co. and president of the 
American Anti-Accident Association, 
Sharpsville, Pa. The first was on 
“Foundry Accidents vs. Safety De- 
vices and Needed Data,” and the lat- 
ter on “Burning Long Sections of 
Broken Iron Castings.” 


In connection with his first paper 
Mr. West exhibited a blank data sheet 
which he proposes sending to foundry- 
men and other employers for the pur- 
pose of collecting information as to 
accidents with its use in 

spoke of 
American Anti-Ac- 

and urged those 
present to use their influence for a 
sane and safe Fourth of July. Mr. 
West referred to the shameful waste 
of natural resources 


a view to 
influencing legislation. He 
the work of the 


cident Association 


of the country 
and of the poor workmanship which 
is so common. He said that there is 
altogether too much toleration for the 
unskilled worker. 
existing 


In order to remedy 
Mr. West _pro- 
poses, first, the opening of every pos- 
sible avenue to afford boys and girls 
opportunities for employment to be 
governed by such rules as will re- 
quire continuance in that employment 
until full apprenticeships have 
been served; secondly, that the general 
public be so educated that citizens in 
general will consider the mastery of 
a vocation paramount to the question 
of wages paid while the vocation is 
being learned, and thirdly, that earn- 
est, systematic effort be made to util- 
ize the labor of 


conditions, 


American working- 


men to the best advantage. 

In his second paper, Mr. West gave 
a detailed description of the reuniting 
of a broken propeller wheel blade, as 
done by the Mobile Pulley & Machine 
Works, Mobile, Ala. 


Both papers were 
teresting discussions. 


followed by in- 


A luncheon was 
dining 


served in the club 
after the business 
Dr. E. E. Brown acted as toast- 


master. 


room ses- 
sion. 
Several impromptu toasts 
expressing optimistic 
views as to future business conditions. 
President Thomas Devlin made a plea 
for higher freight rates, arguing that 
such was lift the rail- 
roads their difficulties and re- 


establish them as buyers. 


were made, all 


necessary to 
from 
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OVERHEAD TRAVELING 
FOUNDRY CRANE. 

A new type of overhead traveling 
crane is being manufactured by the 
Maschinenfabrik Augsburg - Nurn- 
berg, Germany. The track of the 
traveler consists of two rails, the out- 
er one being carried in the usual way 
near the outside wall of the building, 
while the inside rail is suspended from 
the roof and is of a special type of 
construction. This arrangement does 
away with all inside pillars and leaves 
the entire molding floor free from ob- 
structions. 

The crab is provided with a circu- 
lar race, upon which the revolving 
crane post, carrying the jib beneath 
the traveler girders, is made to travel 
with the interposition of four conical 
rollers. The crane proper, as shown 


in the 
therefore 


accompanying illustration, is 
suspended from the crab, 
and is free to revolve underneath the 
traveler. The rear end of the crane 
carries the counterweight and the lift- 
ing drums. The driver’s cab is at the 
base of the jib, and is fitted with the 
four controllers which govern the four 
separate electric motors for hoisting 
and slewing the load, traversing the 
crab, and traveling. The current, 
three-phase at 500 volts, is supplied by 
sliding contacts from a conduit which 
lies parallel with the traveler track. 
The main features of the traveler are 
as follows: Normal lifting power, 30 
tons; span of traveler, 43 feet; center 
hook, 13 


of crane-post to center of 


feet; lift, 30 feet. 


October, 1905 


The special advantage claimed fo 
this type of crane is that it leaves th 
entire floor area absolutely free of ol 
structions, while every part of th: 
molding department can be served b 
the crane hook, which is not the cas 
with the ordinary type of overhea 
travelers. Furthermore, the hook ca 
be made to act under the track in th 
area served more especially by th 
other 


crane, and by this. meat 
heavier loads can be lifts 
when the two cranes are worl 


ing together; or if on each track ther 
are two cranes, the four running t 
gether can deal with a load of 12 
tons. The installation in a shop « 
several cranes of the type illustrated 
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CES 
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A GERMAN OVERHEAD TRAVELING CRA 


is designed to afford more elasticity 
in the rapid handling of loads than is 
possible when the ordinary type i's 
used, and one happens to be engaged 
for a certain length of time, as often 
happens in foundry practice. 

The motor for lifting the load is 
50-horsepower machine operating at 580 
revolutions; it drives the hoisting 
drum by worm and wheel gearing. A 
hand-brake, operated by a brake mag 
net, serves to hold up the load at any 
height. The lowering is regulated | 
braking the motor electrically. T! 
revolved by a 12-hors 
power motor running at 950 revolu 
tions, which operates by gearing ty 
of the rollers above referred to. A 
similar motor supplies the mecessa 
power for traversing the crab, ar 
operates the four wheels. Longitud 
nal travel of the overhead crane 
obtained by a 40-horsepower, 580-rev 
lution machine, which drives by gea 
ing two of the four traveling whee! 
The following are the speeds per m! 
ute with a 30-ton load: traveling, 1 


jib-crane is 


feet; lifting, 13 feet to 16 feet; traver 
ing, 49 feet; while the jib-crane can | 
slewed round completely in 45 sec 
onds. 
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MIXING AND MELTING MAN- 
GANESE BRONZE. 

Question:—We are making mangan- 
ese bronze consisting of copper, 55; 
zine, 43; iron, 1 and aluminum, 1. In 
the entire mixture only one or two 
pounds of manganese are used, which 
might be left out entirely, as the ef- 


fects from this small amount are 
hardly perceptible. All of these metals 
ire mixed direct, although I am of 


the opinion that the proper way of 
mixing these is to melt the mangan- 
and the zine and iron 


ese and copper 


together, and to subsequently mix 
these two mixtures. Will you kindly 
idvise us how to properly charge 


these metals to secure a satisfactory 

mixture? 
Answer:—You what 
but 


we presume it is the grade generally 


in 
manganese, 


do not state 


lorm you are using 


used containing 80 per cent of man- 


ganese. In trying out your formula I 
used 2 per cent of ferro-manganese, 


which was melted with a portion of 
the copper, about 10 pounds, and iron, 
which was in the form of a very thin 


plate. The high melting points of 
manganese and iron make it neces- 
sary to heat the copper to a very 
high temperature to dissolve these 
metals in the mixture. Overheating 
the copper in this way is very unde- 
sirable, but is unavoidable when the 
illoy is made from what might almost 
be termed raw materials. For this 
eason, as little as possible of the 


‘opper should be exposed to this high 
When the 


ind iron are dissolved (which can be 


temperature. manganese 
iscertained by probing with a slender 
the 
should be metal 
kept of 

throughout the melting operation, and 


balance of 
The 


cover 


the 
added. 
under a 


iron bar) copper 
should 
be charcoal 
ifter the copper has been melted the 
be added, and the 


‘inc should be dropped into the pot 


iluminum should 


ifter the aluminum. The metal should 


be well stirred and into 


It 


run 
to 
Yronze into ingots in all cases, except 


ingots. 
not 


is necessary run manganese 


when the content of zinc is as high 
is in the formula” given above. 
‘asting in ingots may result in the 
iving of many castings inasmuch as 
hese metals should be mixed very 
irefully as the alloy is liable to be 
ery brittle. I tested the formula in 


wo ways, first with the iron and then 


vithout it, and the alloy containing 
he iron was the better of the two 
rom the appearance of the fractures. 
Joth alloys ran clean’ castings in 
ind, but the fractures of these sand 
istings were not homogeneous, and 
vere marred by yellow patches. I 
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believe the formula is too high in 
zinc and aluminum, and it would be 
more dependable for running into 
castings direct if the zinc were re- 


duced to 36 pounds and the aluminum 
to you 
would probably have better success if 


eight ounces. Furthermore, 


you would use manganese-copper in 


place of ferro-manganese. You could 


estimate the amount of manganese- 
copper necessary to introduce the 
proper quantity of manganese and 


the copper added with the latter would 


Overcome any tendency towards brit- 


tleness. If you insist on using iron, 
would suggest that you add it in the 
of It can 
and 


form ferro-zine. be made 


by 
iron 


melting the zinc adding the 
the 


desirable 


I't 


manganese 


is 
if 
high tensile castings are to be made, 
if 


in form of thin wire. 


not to omit 


but aluminum brass will do your 
work you may leave out the man- 
ganese, but it will also be necessary 
to decrease the amount of zinc. 


K. K. 


TRADE PUBLICATIONS. 


MELTING FURNACES.—The Rockwell Fur- 
nace Co., New York, has published a 32-page 


catalog describing its complete line of melting 


furnaces, designed for melting all metals, tin- 
ning, galvanizing, tool hardening, and _ all 
operations requiring molten metal or other 
heated baths. The furnaces described include 
the pit type crucible furnace, lift-out type 
crucible furnace, small crucible furnace for 
melting and assaying, a new tilting crucible 
furnace described in the September issue of 
THe Founpry, single and double chamber 


simplex melting furnace, mint type crucible 
furnace, muffle furnaces, reverberatory scrap 
melting furnaces, reverberatory melting and 
cupelling furnaces, soft metal melting fur- 
naces and sweep reducing furnaces. In ad- 
dition, this concern manufactures galvanizing 
and tinning pots, metal heaters, oil burners, 
oil pumping systems, etc. These various fur- 
naces are built for the use of coal, coke, oil 
and gas as fuel. The catalog is handsomely 
illustrated and well arranged. 

SAW TABLE.—tThe E. Killing Molding Ma- 
chine Works, Davenport, Iowa, in a_ four- 
page pamphlet describes the Black Hawk motor- 
driven universal saw table, which is adapted 
to a variety of work in sash and door fac- 
tories, car shops, pattern shops, technical and 
manual training schools, ete. The table of 











this machine may be tilted at any angle up to 
45 degrees. 

RECORDING THERMOMETER S.—The 
Bristol Co., Waterbury, Conn., has just issued 
bulletins Nos. 91 and 93, which, together with 
bulletin Mo. 92, cover the line of Bristol re 
cording thermometers for all ranges up to 
800 degrees Fahr. Bulletin No 1 is devoted 
to a description of recording th meters for 
atmospheric temperatures and ranges to 250 
degrees Fahr., and bulletin No. 93 is de- 
voted to recording thermometers for working 
ranges from 40 to 800 degrees Fahr 

PHOSPHOR COPPER.—R. F. Lang, 34 
Broadway, New Work City, is mailing to the 
foundry trade an eight-page booklet describing 
phosphor copper. This alloy is intended for 


95 


It add- 


has been 


us¢ as a copper deoxidizing agent. is 
ed the 


withdrawn from the furnace, 


in crucible after the latter 


and increases the 


temperature of the bath approximately 10 per 
cent. The metal should be well stirred to 
insure the proper distribution of the phos- 
phorus throughout the bath. Manganese cop- 
per containing from 25 to 30 per cent of 
manganese is also described, as well as phos- 
phor tin, which analyzes 95 per cent of pure 


Banca tin and 5 per cent of phosphorus. 


BLACKSMITH 
Co., Buffalo, 


scription 


TOOLS 


catalog 78-A 


The Buffalo Forge 


devotes to a de- 


blacksmith 


of 
small hand blowers, 
of kinds, 


A complete line of drills, punches 


of its 


This 
portable 


complete line 


tools. includes tuy- 


eres, forges all stationary 


forges, etc. 


and shears is also described. The company’s 
line of steel pressure blowers, electric forge 
blowers. planing mill exhausters, disc wheels 
and ventilators are also included. 


PORTABLE 
for 


convenient 


HEATERS. 
work 


Portable heaters 
bulky 
remove furnace, where 
take to work, 
such as annealing, hardening, expanding, bend- 
skin lead 
., are described in 
by the Rockwell 
The application of 
of 


heating which is too or in- 


to to a and 


it is desirable to the heater the 


ing, brazing, drying, melting, rivet 


heating, etc an eight-page 
Furnace Co., 
these 
describe 1 


to 


catalog issued 
New York. 


various 


heaters 
and 
ad- 


molds, 


classes work is 
The 
foundries 


to 


heaters be used 


for 
for large floor 


illustrated. can 


skin drying 


work and 


vantage in 


especially cores, for 


heating and drying ladles, firing coke in small 


cupolas, melting soft metals, and for heating 
castings preparatory to burning in patches, 
MOTORS.—Bulletin 159, published by the 
B. F. Sturtevant Co., Hyde Park, Mass., is 
devoted to a description of the Sturtevant 
type H motors, which are especially designed 


for direct connection to Sturtevant blowers and 


exhausters. They are made in 12 sizes, rang- 
ing from one to 100 horsepower and are built 
open, semi-enclosed or enclosed, according to 
the conditions of installation. Without de- 
structive sparking or heating these motors will 
carry a 50 per cent overload for one hour, or 
100 per cent overload for five minutes, 
SOLID INGOTS AND CASTINGS.—Geo. 
G. Blackwell, Sons & Co., Ltd., Liverpool, 
England, have published a booklet devoted to 
a description of their various alloys. In one 
section the difficulties of iron founders are 


discussed and remedies are given for over- 


coming blow holes and other nperfections in 


malleable, gray iron, car wheel and _ chilled 


This 
flux 


is offering to the 


1 to 


impurities, 


iron practice. concern 


trade a cupola designe eliminate sul- 


phur, remove other increase the 


fluidity of iron and it also preserves the cupola 


lining. It increases the strength of castings 
and improves low grade iron. 
BASSITE.—The Bassite Mining & Smelt- 
ing Co., Cincinnati, has issued a handsome 16- 
page booklet describing its alloy known as 
“Bassite,’” for brass foundry use. It is in- 
tended as a substitute for tin and was orig- 
inally introduced to reduce the cost of pro- 
duction occasioned by the high price of tin, 
and is designed for consumption by manufac- 
turers of general brass castings such as steam 
cocks, globe valves, plumbers’ goods, builders’ 
hardware, ete. It is likewise a valuable de- 
oxidizing agent and permits the metal to be 


cast at a higher temperature than when alloyed 
, 


Directions also included for the 


alloy 


with tin. are 


use of this and a num of valuable 


formulas are given. 



















































































































































N. O. Fleming, 204 FE. North avenue, Pitts 





burg, is in charge of the reorganization of 
the Union Foundry & Machine Co., Mansfield, 
O. This plant has been operated since 1872 


and in addition to other departments, has a 
foundry covering about 40,000 square feet of 
floor space. The new company, in addition 
to carying on a jobbing business, will manu- 
gS, 
Additional 


equipment will be purchased shortly and ex 


facture a full line of high pressure casting 


grate bars, boiler castings, etc. 


tensions are under consideration. 
The new plant of the Pacific Malleable Cast 


Riverside, Cal., is we 


ings Co., be 1 under way. 
The main building will be 160 x 200 feet 
Wm. F. Kerr is general manager 

The Weath Foundry & Mfg. Co., 
O., has been incorporated with a capital stock 
of $10,000 by Chas. E. Heath, C. F., John A., 
Percy H., and H. F. Root 

The New Foundry & Iron Co., 
New Orleans, has purchased the plant of the 


Plymouth. 


Orleans 





Schwartz Foundry Co., of that city, at a cost 
f about $250,000 The officers of the new 
company are as_ follows: Louis Kohlmann, 


president; A. Katz, vice president; and Sig- 
mund Kohlmann, secretary and treasurer. Ex 
tensive improvements are to be made, but 
these have not as yet been definitely decided 
upon. 

The plant of the Central City Stove Co., 
Newark, ©., will be removed to Anderson, Ind., 


ind will be known as the Central Stove & 


fhe plant. stock of the 


equipment and 


Canadian Stove Co., Ottawa, Ont., was re 
cently sold to Delahaye Bros., of Pembroke, 
Ont. The plant was originally known as the 
Ottawa Furnace & Foundry Co9., and passed 
into the hands f the Canadian Stove ( 


some time ago. 
The Coatesville Foundry & Machine Co 


Coatesville, Pa., has just completed the erection 





of its new foun Tt product will co1 
sist of boiler fronts and a _ general line of 
miscellaneous castings 

The John I Byers Machine Co., Ravenna 
O., has recently added a gray iron and brass 
foundry, as well as a fireproof pattern storage 
building 

The Bell City Steel Casting Co Racine, 


Wis., has been incorporated with a capital of 











$4,000. The incorporators are 1. D. Dwight 
M. J. Goepperi 1 W. 4 McM 

The new plant f th Schaefe ( Bet 
Wis is ipid'y nearing comple it as 
cludes a large foundry, ,macl and 
powe plant This mcern will engage th 

} 

manufacture if ma e engines, and w do 
a general jobbing, foundry and e s 
business 

rhe Keep Hunt Tron & Stee ( \lex 

Ind s CO f 4 addit 

foundry 60 x 250 feet 

The firm na f the We ste Ste 
Pound Ce manufacture of crucible steel 
castings, ha been changed to the Oak'ey 
Steel Foundry ( This plant, which has 
been shut down for a_ considerable period, 
will immediately be placed in operation 


The Logansport Radiator 
rt, Ind., has 
stock from $50,000 to $ 
The Union Foundry Co., Anniston, Ala., 
manufacturer of cast iron soil pipe and fit 


Equipment Co., 


Logansy increased its capital 


tings, has increased its capital stock from 
$100,000 to $200,000, and will make additions 


to its plant which double its capacity 


GENERAL INDUSTRIAL NOTES 


The Bath Iron Works, Ltd., Bath, Me., 
ship builder and engineer, has been replacing 
the portion of its plant recently damaged by 
fire, employing its own force of men in this 
work, and reports satisfactory progress. 

The Eagle Iron & Brass Foundry, Inc., Pas- 
saic, N. J., is at work on improvements 
which, when completed, will practically dou- 
ble its capacity, giving it a maximum melt 
of between 30 and 40 tons daily. The new 
foundry measures 85 x 130 feet and the ma- 
chine shop about 35 x 100 feet. One of the 
old buildings at the plant has been replaced 
by a larger structure and the two cupolas 
now in operation are to give way to larger 
cupolas. W. M. Latham is president. 

The International Engineering Co., Carter 
building, Scranton, Pa., will soon begin work 
on the construction of its large plant at 
Erie, Pa., and is already contracting for its 
equipment. In addition to extensive boiler 
and machine shops, a foundry 60 x 100 feet, 
carpenter and pattern shop 70 x 135 feet, 
and several smaller structures, will be erect- 
ed. Tracks running into the plant from the 
Lake Shore & Michigan Southern and New 
York, Chicago & St. Louis railroads will pro- 
vide excellent shipping facilities. The com- 
pany was organized a few months ago for 
the manufacture of engines, boilers and gen- 
eral machine work, 

The Lawrence Stove Co., Buffalo, N. Y., 
will replace the portion of its plant recently 


destroyed by fire with a 





story brick 
building at Seneca street and the Lehigh 
Valley railroad tracks. 

The Wambold-Brunschweiler Co., which re- 
cently removed from Appleton, Wis., to Mil- 
waukee, will erect a building 48 x 150 feet, 
for use as a brass foundry, office and finish- 
ing shop. The company has leased a building 
site at Thirtieth street and Lisbon avenue 
and will spend about $10,000 on its new 
plant. 

Extensive 


improvements are 


by the Wisconsin Ens 


contemplated 
Co., Corliss, Wis. 





An addition will be ted to the foundry 
and new cottages will be put up for the 
employes, who will also have the _ privileges 


of a new club house. 
The Dighton Foundry Co, Taunton, Mass., 


has been granted a chart 


¢ 


) manufacture 





stoves. The capital stock of the company is 
$50,000, and the officers are: President, Her- 
bert Q. Presbrey; treasurer and clerk, Fred 
P. Leonard; both of Taunton, Mass. 


NEW CONSTRUCTION. 


The Great Northern Smelting & Refining 
Co., Chicago, is erecting a new plant at Lowe 
avenue and Forty-first street, which will in 
clude a foundry 60 x 160 feet 


The Atlas Foundry Co., Ind., has 








been organized by M. JJ. 5. .%. eae 
well and J. H. Schaumleffel. The capital 
stock of the concern is $16,000 and a foundry 
will be built for the production of gray iron 
ngs 

lorrence I Co., Gree Island, N 
Y., is erecting a malleable plant, the main 
building of which is 75 x 4{ feet. Rapid 
progress is being made on the buildings, and 


it is probable that the first heat will be run 
about Noy. 1. 

The American North 
Tonawanda, N. Y., has plans prepared for the 


reconstruction of its plant recently destroyed 


District Steam Co.. 


by fire. The following new buildings will be 





erected: Foundry, 100 x 120 feet, with tw 
wings 40 x 50 and 36 x 118 feet, respectively 
machine shop 50 x 261 feet, two stories high 
dry kiln building, 36 x 150 feet, and the powe 
plant will be remodeled, 

The plant of the Albany Iron Works, A 
bany, Ore., which was destroyed by fire Jul 
31, will shortly be rebuilt. In addition t 
machine and blacksmith shops. and a _ woo 
working department, a foundry 36 x 55 fe 
will be built. This manufactur: 
steam engines, mining and mill machinery. 

John A. Selinger, Exchange building, Pott 
town, Pa., is erecting a foundry at Bramcot 
a suburb of Pottstown. 


concern 


Two cupolas will 
installed, as well as a traveling crane, 

The Link-Belt Co., Indianapolis, has pu 
chased a tract of 20 acres about a mile sout 
of its present plant, upon which a new mal 
able foundry will be built. Two buildings wi 
be erected, each 800 feet long. 

The Bollinger-Andrews 
409-411 Pittsburg, Pa., 
erecting a new foundry at Verona, near Pitt 
burg. Pa., 130 x 320 feet, for the producti 
of a line of heavy castings. The found: 


Construction  (¢ 
Empire building, 


equipment will consist of two 84-inch Whitin; 


cupolas, a Whiting elevator, a No. 6 Piq 
positive pressure blower, and three 20-ton el: 
tric cranes will serve the floors. <A_ patt 
shop 50 x 8&4 feet is also under construct 
as well as several other buildings, including 
power plant. 

McClave & Bossart. Paxton, Ill, are fitt 
up a building for use as a foundry and 1 
chine shop. This concern will engage in 
manufacture of iron, brass and aluminum « 
ings 

The Salina Foundry & Mfg. Co., Sal 
Kas., will erect a two-story building 52 x 


The Globe Machinery & Supply Co., D 
Moines, Iowa, will erect a new foundry 
x 132 feet. 


The Germantown Foundry & Machine ( 


Germantown, Philadelphia, has commenced tit 


erection of a new foundry for the product 
of light and medium castings. The off 
of the new company are: Thomas Wye, pr 
dent; John J. Welsh, vice president; Har 
M. Elliott. secretary and treasurer, and A 
Merget, general manager, 

Announcement has been made that the | 
f the Phoebus Foundry Co., Phoebus, ' 
recently destroyed by fire will shortly be 
built. 

The Washington State University, Seatti¢ 
Wash., will establish at that institution a f 
equipped foundry. 

A small brass foundry is being built 
Columbiana, O., by William Lanten. 

The Enterprise Foundry Co., Sackville, 


B., will rebuild its plant on the site of 


one recently destroyed by fire. A model stove 


foundry will be erected, as well as a p 
house and a pattern storage building. 

The Osborn Engineering Co., Cleveland, 
is completing plans for a five-story build 
60 x 200 feet for the Cleveland Foundry 
Platt avenue S. FE. and the C. & P. tras 
The building will be of heavy mill constru 

The Marion Gray Iron Foundry, Mari 
Ind., is considering extensions to its p! 
which will practically double its capacity. 

The Sibley Machine Tool Co., South Ber 
Ind., manufacturer of machine tools, is bul 
ing a new foundry 88 x 154 feet, which w 


replace its present plant. 























































































































